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oence the flowers are properly lateral upon the main azia, or the see- 
ondary axes. The flowers develop in acropetal (centripetal) order, ah(L 
when the axis contlQues to jprow the cluster may become Indefinitely 
extended, whence it is called indeterminate. In Cymose inflorescence 
every flower is properly terminal upon a main axis or one of the sec- 
ondary ones. In every flower cluster the main axis is first terminated 
by a flower ; lateral branches (secondary axes) then arise at some dis- 
tance below the apex, and each of these is terminated by a flower ; 
lateral branches terminated by flowers arise on the secondary axes, and 
so on. The flowers thus develop in basipetal (centrifugal) order. From 
the fact that every axis is terminated by a flower, such dusters are 
often called determinate. This distinction into indetenninate and deter- 
minate is, however, a misleading one, for some botrjrose inflorescences 
-are in fact determinate — e,g,, the Umbel and Head ; whUe, on the other 
hand, most of the cymose flower clusters are capable of indefinite ex- 
tension, as is notably the case with the Helicoid and Scorpioid forms. 
It not infrequently happens that in large flower dosters a part of the 
branching is of one type and the remainder of tlie other ; all such cases 
may be considered as examples of mixed inflorescence. 

The most important of the terms in common use are given in the 
following table of inflorescences : 

A, BOTBYOSB InFLORBSCEKCB. 

I. Flowers solitary in the axils of the leaves — 

e.g., Vinca Solitary Axillary. 

II. Flowers in simple groups. 

1. Pedicellate. 

(a) On an elongated axis : pedicels about 

equal — e.g,. Mignonette Baceme. 

(&) On a shorter axis ; lower pedicels 

longer — e.g,, Hawthorn Ck>rynib. 

{e) On a very short axis ; pedicels about 

equal— d.^r.. Cherry XJmbeL 

2. Sessile. 

(a) On an elongated axis — e,g,, Plantain,&pike, 
Var. p. Drooping, and scaly bracted — 

e.g., Poplar Catkin, 

Var. y. Thick and fleshy — e.g., Indian 

Turnip Spadix. 

(6) On a very short axis — e.g.. Clover. . .Head. 

III. Flowers in compound groups. 
1. Regular. 

(a) Racemes in a raceme — e.g., Smilacina.Coxapound Bace m iw 

(b) Spikes in a 9pike— «.^., Wheat Compound Spike. 

(e) Umbels in an umhel^e.g., Parsnip,, Compound TJxalML 
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(cf) Heads in a raceme— «.^., Ambrosia. .Heads Racemose. 

(e) Heads in a spike — e.g., Liatris Heads Spicate. 

And so on. 

2. Irregular. 

Racemosely or corymbosely compound — 

e.g., Catalpa Panicle. 

Compound forms of tbo panicle itself are common — e.g., panicled 
Jicads in many Compos! tse, panicled spikes in many grasses. 

B. Cymose Inplouescexce. 

L Flowers solitary ; terminal — e.g., Anemone 

nemorosa Solitary TerminaL 

II. Flowers in clusters (Cymes). 

1. Lateral branches in all parts of tbo flower 

cluster developed — e.g., Gerattium Forked Cyme, or 

Dichasium. 
(This is the Biparous, and so-called Dichotomous Cyme of authors.) 

2. Some of the lateral branches regularly suppressed. 

(a) The suppression all on one side — e.g., 

UemerocaUis Helicoid Cyme, or 

Bostryx. 
(&) The suppression alternately on one 

side and the other — e.g., Drosera.. .Scorpioid Cyme, or 

Cicixinus. 
(The last two are frequently not distinguished from one another, and 
are called Monochasia, Uniparous Cymes, or Fa4.se Racemes.) 

0. Mixed Inflorescence. 

1. Cymo-Botrycse, in which the primary in- 

florescence is botryose, while the sec- 
ondary is cymose, as in Ilorsechestnut.. .C3rmo-Botrys. 
(This is sometimes called a Thyrsus.) 

2. Botryo-Gymose, in which the primary in- 

florescence is. cymose, while the sec- 
ondary is botryose — e.g., in many Gom- 
positcB Botry-Cyme. 

Floral Symmetry. — The parts of the flower are mostly arranged 
in whorls, which are distinctly separated from each other (cyclic flow- 
ers) ; in some cases they are arranged in spirals, with, however, a dis- 
tinct separation of the different groups of organs (hemicyclic flowers) ; 
in still other cases the arrangement is spiral throughout, with no 
separation of the groups of organs {acyclic flowers). 
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In eyolic flowers tbere are meet IreqaeDtly' four or five wlMrie, Tk, : 

1. The Calyx, ccmipoeed of (mofftly) green $epal»» 

3. The CoroUa, compoeed of (moetly) colored petals, . 

8. (4.) The Andraeeium, composed of one or two whorle of 9Um§n$. 

4 or 5. The Oynceeium, compoeed of earpeU, 

These whorls usually contain definite numbers of organs in eaeh ; In 
ynany cases the numbers are the same for all the whorls of the flower 
{Uomeroua flower) ; when the numbers are different the flower is said 
to be heitromerous. 

The terms which denote these numerical relations are : manoeifc^p 
applied to a flower having only one cycle ; hicyeUe, two cycles ; trieydUt 
three cycles; tetraeydie, four cycles; penta'ydic, five cycles, etc.; 
TMnomerous, applied to flowers each cycle of which eontalns one-nem- 
ber ; dimer</uSt two members ; irimeroui, three members ; ieiram$rou»^ 
four members ; pentameroui, five members. 

These relations can be briefly indicated by uslDg symbols and con- 
structing floral formnl», as follows : 

Csfty Co», Auft, Goft = a tetracyclic iwntamerovs flower ; 
Cat> Cos, Ant -t- tt On* == a pentacyclic trimerous flower. 

Most commonly the members of one whorl alternate with tbose of 
the whorls next above and below ; in a few cases, however, they are 
opposite (or superposed) to eacli other. These relations may be indi- 
cated by a modification of the floral formula given above> as follows, 
where the members are alternate : 



On 

An 
An 
Co 
Ca 
B 



When they arc opposite the arrangement is as follows : 

Gn 

An 

Co 

Ca 

B 

In botli these formulae the position of the parts of tbe flower with 
reetpect to the flowering axis is indicated l>y the position of the bract 
B, whicli is always on the anterior side, while the axis is always pos- 
terior. 

When all the members on each whorl are equally developed, liaving 
the same size and form, the flower may be vertically bisected in any 
plane into two equal and similar halves; it is then acHnmnwpkic 
(= regular, and polysymmetrical). When the members in racb whorl 
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are unlike in size and form, and tlie flower is capable of bisection in 
only one plane, it is zygonuyi phic (= irregular, and monosyuimetrical). 
In the latter tbere is generally more or less of an abortion of certain 
parts — i.e., one or more of the sepals, petals, stamens, or pistils are bat 
partially developed, appearing in the flower as rudiments only. Some- 
times this is so marked as to result in the complete suppression of cer- 
tain parts. 

It not infrequently happens in both actinomorphic and zygomorphlc 
flowers that entire whorls are suppressed ; this gives rise to a number 
of terms, as follows : 

When all the whorls are present (not necessarily, however, all mem- 
bers of all the whorls) the flower is said to be complete ; when one or 
more of the whorls are suppressed, the flower is incomplete. 
As to its perianth, the fluwer is said to be 
Dichlamydeous, when both the whorls of the perianth are present j 
MonochlamydeotLSy when but one (usually the calyx) is present ; 
ApetalouSf when the corolla is wantinjj: ; 

AchlamydeouSy oi naked, when both calyx and corolla are wanting; 
As to its sexual organs, the flower is 
Bisextiral (or hermaphrodite) when stamens and pistils are present ; 
Unisexual, when, of the essential organs, only the stamens are pres- 
ent (then staminate), or only the pistils (then pistillate) ; 
Neutral, when both stamens and pistils are wanting ; 
Collectively, bisexual flowers are said to be moncclinous ; unisexual 
flowers, diclino^ts ; while in those cases where some flowers are bisex- 
ual and others unisexual they are, as a whole, said to be polygamous. 
Diclinous flowers are farther distinguished into 
Monodcious, when the staminate and pistillate flowers occur on the 

same plant, and 
Dicedous, when they occur on different plants. 

The Perianth. — In a large number of flowers the parts of the 
calyx and corolla (sepals and petals) arc distinct — i.e., not at all united 
to one another ; such are said to be chonsepalous * as to the calyx, and 
choripetalous as to the corolla. The terms polysepalous and polypetaU 
cus are the ones most commonly used in English and American books 
on botany, although they manifestly ought to be used as numerical 
terms. Eleutheropetalous f and dialypetalous % are also somewhat used, 
especially in German works. 

The numerical terms usually employed are m4mo,% di-, tri-, tetrat-, 

* From Greek x^pK^'-'^-, to sever, to separate. 

f From Greek eXevQepoc, free. 

X From Greek dialveiv, to part asunder. 

§ The terms moncsepalou^ and monopetalouB were formerly used with 
ft different meaning from that given here ; they were applied to the 
forms now called gamosepalosa- and gamopetalous. This use, errone- 
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penta-tepdUms, etc , and tnaruh, di-, tri-, tetra-, penta-peiahut, etc, mean. 
iuff of one, two, three, four, five sepals or petals respective)/. Pd^fdepO' 
hus 9Lndpolypet€Uous are properly used to designate ** a considerable bnt 
unspecified naml)er " of sepals or petals.* 

In some flowers the sepals or petals, or both, are united to one 
another, so that the calyx and corolla are each in the form of a single 
tube or cup. This union of similar parts is called eoales^nce. The 
terms gamosepahua f and gamopeiaaus (or iympetalotu) are used in such 
caseo. M<mo9epaJUmB and monopetnUout, still used in this sense in many 
descriptive works, sbould be reserved for designating the number of 
sepals or petals in calyx and corolla respectively. 
' Not infrequently the calyx and corolla are eonnately united to each 
other for a lees or greater distance. This union ol dissimilar, whorls It 
termed adnationt and the calyx and corolla are said to be adnata to 
each other. 

The Androecium. — The number of stamens in the flower or the 

andrcecium is indicated by sach terms as 

MonandrotLs, signifying of one stamen ; 

2>»a7i(2r(n<«, of two stamens ; 

Triandratis, of three stamens ; 

Tetrandr<ni9, of four stamens — when two of the stamens are longer 
than the other two, the androecium is said to be didynamoiu; 

PentandrouSf of five stamens ; 

Hexandrous, of six stamens ; when four are longer than the remain- 
ing two, the androecium is said to be tetradynamous. 

Other terms of similar construction are used, as heptandrotts, seven 
stamens ; octandroua, eight ; enneandrous, nine ; decandrotis, ten ; dodet' 
androus, twelve ; and polyandrous, many or an indefinite number of 
8'.amens. 

The stamens may be in a single whorl {m&noepelie\ in which case, if 
agreeing in number with the rest of the flower, the androecium is said 
to be isostemojwus ; they are often in two whorls (pyeydie), and when 
each whorl agrees with the numerical plan of the flower, the andics- 
cium is diplo9temonou8. 

The yarions kinds of coalescence require the use of special terms. 
When there is a coalescence of the filaments the androscium is 

Monadelphouit when the stamens are united into one set ; 

Diadelphoua, when united into two sets ; 

TriadelplMua, when united into three sets, etc. 

ous as it obviously is, has not yet been abandoned in works on descrip- 
tive botany. 

* Dr. Gray throws the weight of his authority in favor of this uso of 
these terms ('* Structural Botany," 1870, p. 244). 

t Froni Greek yti/uos, union. 
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When tlicre is a coalescence of the anthers the andrcecium is syn^- 
genesious or synantherous. 

The stamens may be adnate to the petals, when they are epipetcUovts ; 
iu some cases they are adnate to the style of the pistil, as in the 
Orchids ; such are said to be gynandrous. 

The principal terms which designate the structural relation between 
the anther and filament in individual stamens are: 

Adnate, applied to anthers which are adherent to the upper or lower 
surface (anterior or posteilor) of the filament ; when on the upper 
surface the anthers are introrse ; when on the lower, extrorse. 

Innate, applied to anthers which are attached laterally to the upper 
end of the filament, one lobe being on one side, the other on the oppo- 
site one. The part of the filament between the two anther-lobes is 
designated the connective; it is subject to many modifications of form, 
and often becomes separable by a joint at the base of the anther from 
the rest of the filament. 

Versatile is applied to anthers which are lightly attached to the top 
of the filament, so as to swing easily ; these may also be introrse or 
exirorse. 

The Gynoecium. — The Gyncecium is made up of one or more carpels 
{carpids or carpophylld) — i.e., ovule-bearing phy Homes, and it is said to 
be mono-, di-, tri-, tetra-, penta-, etc., and poly carpeUary, according as it 
has one, two, three, four, five, to many carpels. In old books the 
terms monogynous, digynous, trigynous, etc. , meaning of one, two, three, 
etc., carpels, are used instead of the more desirable modern ones. When 
the carpels are more than one they may bo distinct, forming the apo- 
caipous gynoecium ; or they may be coalescent into one compound or- 
gan, the syncarpoua ^noecium. In the former case the term pisUl is 
applied to each carpel, and in the latter to the compound organ. Pis- 
tils are thus of two kinds, simple and compound ; the simple pistil is 
synonymous with carpel ; the compound pistil with syncarpous gynoe- 
cium. 

In the'simple pistil the ovules actually grow out from the united 
margins (the 'central suture) of the carpophyllum ; the internal ridge or 
projection upon which they are borne is the placenta. Sometimes the 
ovules are erect — i.e., they grow upward from the bottom of the ovary — 
and when single appear to be direct continuations of the flower axis 
(Fig. 304). Suspended ovules— t.e. , those growing from the apex of the 
ovary cavity — are also common. 

In compound pistils the coalescence may be, on the one hand, of closed 
carpels, and on the other of open carpels. In the former case the pis- 
til has generally as many loculi (cavities or cells) as there are carpels ; 
this is expressed by the terms uni-, hi-, tri-, quadri-j and so on to multi- 
loeuktr. Such pistils have axile placentaB — i.e., they are gathered 
about the axis of the ovary, e.g., Uyperieuni. In the case of compound 
pistils formed by the coalescence of open carpels, the margins only of the 
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latter unite, fonniDg a common orarj caTitj' ; here tbe plaoeato gener* 
ally occur along the Butures, and are eaid to be parielal — i,6,p on tlie 

"walls. Between each unilocular pistils and the multilocular imes 
described above there are all intermediate gradations. In one aeries of 
gradations the placent» project farther and farther into the ovarj cay- 

At J, at last meeting in t^he centre, when the pistil becomes multilocular 
vrith axile placent». On the other hand, a multilocular pistil flometimes 
becomes unilocular by the breaking away of the partitions during 
growth. In such a case the placentas form a free central column, 
commonly called a, free central placenta. 
In other cases a free placental column of an entirely diflforeBt origin 

•occupies the axis of a unilocular, but eTidently polycarpellary pIsliL 

.In AnagaUis, for example, the placental column grows from, tho base 
of the ovary cavity, and there is at no time a trace of partitloBis (see 

. illustrations of tho Order Primulaoe». p. IS07). 

The Gyncecium may be free from all the other organs of tho flpwer, 

.which are then said to be hifpog^ous,* and the gyncednm Itsalf is- 
perior. Sometimes the growth of the broad flower-axis stops at its 
apex long before it does so in its marginal portions ; a tubula,r ring is 

• thus formed, carrying up calyx, corolla, and stamens^ which are then 

. said to be perigynou8,\ and the gynoe«ium haHf irtferior. These terms 
are used also in the cases where the gy noecium is similarly surrounded 

. by the tubular sheath composed of adnate calyx, corolla, and andne- 
cium. In some nearly related cases, in addition to the structures de- 
scribed above as perigynous, there is a complete fusion of the calyx, 
corolla, and stamen -bearing tube with tbe gynoecium. so that the ovule- 

. bearing portion of tbe latter is below the rest of the flower, e.g.. Com- 
positse. The perianth and the stamens are said to be epigynoiuX in such 
flowers, and the ovary is inferior. Some cases of epigyny are doubtless 
to be regarded as due to the adnation of the calyx, corolla, stamens, 
and ovaries ; in others, the ovaries are adnate to the hollow axis which 
bears the perianth and stamens ; in still others, it seems probable that 
the hollow axis is itself ovule-bearing, and that the true carpels are 

. borne on its summit. 

Certain terms descriptive of relations between the stamens snd pis- 
tils which have recently come into use require explanation here. 

In many flowers the stamens and pistils do not mature at the same 
time, such are said to be diehogamous ; when the stamens mature be- 
fore the pistils the flower is prcterandrous ; and when the pistils ma- 
ture before the stamens they are proterogynous. 
In some species of plants there are two or three kinds of flowers, 



♦ From Greek iir^, under, and yrn^, female — i.e., the pistil* 
f From the Greek Trrp/, about, etc. 
i From the Greek eiri, upon, etc. 
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differing as to tlio relative lengths of the stamens and styles ; these are 
called heterogonotui* or heierostyled. When there are two forms, viz., 
one in which the stamens are long and the styles short, and the other 
with short stamens and long styles, the flowers are said to be dimcrpli' 
avs, or more accurately 7uterogonou$ dimorphous, and the forms are 
distinguished as short'StyUd and long-sfy^ed. When, as in some spe- 
cies of Oxalis, there are three forms, viz., long-, mid-, and short-styled, 
the term triMorphous (or better heterogomus Uimorphauf) is used. 

The Fruit. — ^The fruit may include (1) only the ripened ovary with its 
contained seeds — eg., the bean ; or (2) these with an adnate calyx or re- 
ceptacle — e.g, , the apple. Many chanp^es frequently take place in ripen- 
ing, such as (1) an increase in the number of cells by the formation of 
false partitions, or (2) a decrease in their number by the obliteration of 
some ; (3) the growth of wings or prickles upon the exterior of the ovary ; 
(4) tlie thickening and formation of a soft and juicy pulp; (5) the 
hardening of some i)ortions of the ovary wall by the development of 
sclerenchyma ; (6) the thickening and growth of the calyx or recep- 
tacle. 

In cases where in the ripening the ovary walls remain thin, and 
eventually become dry, the fruits are said to be dry—e.g., in the l>ean ; 
where the walls become thickened and more or less pulpy, they are 
fleshy — e,g,t the peach. These terms are also used in reference to the 
fruit when it includes an adnate calyx or receptacle. In many fleshy 
fruits (developed from carpels) the inner part of the pericarp wall is 
hardened ; the two layers are then distinguished as cxocarp and endo- 
carp ; when there are three layers the middle one is the mesccarp. 

The opening of the fruit in order to permit the escape of the seeds is 
called its dehisience, and sucli fruits are said to be dehuufU ; tliose 
which do not open are indehiarent. In fruits developed from single 
carpels dehiscence is generally through the ventral or dorsal suture, or 
both ; in those developed from compound pistils the partitions may 
split, and thus resolve each fruit into its original carpels {septiddtU 
dehiscence) ; or the dorsal sutures may become vertically ruptured, 
thus opening every cell (loculus) by a vertical slit (loculicidai deM*" 
cence). Among the other forms of dehiscence only that called cirtwi^ 
cissUe and the irrrgular need be mentioned ; in the former a transvi 
slit separates a lid or cap, exposing the seeds ; in the latter an Sm 
lar slit forms at a certain place, and through this the seeds escape. 

The principal fruits may be distinguished by the brief diarad 
g^ven in the following table :f 

■' ■ ■ ■-■■■■ .^. .— --■- !■■■ ■ ■■- _■■■■ ■ 1^.^.— ^IW ■ ■ ■ M ^W^^^^ 

* Proposed by Dr. Gray, Am. Naturaliti, Jan., 1877. 

f This is based upon Dr. Dickson's classification as modified b^ 
Professor Balfour in the article " Botany " in the ninth edition of thi 
** Encyclopedia Britannica," Vol. IV.> p. 153. 
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A. Monogymtdal fruiU, formed bj tlie gjnoBdam of one flower. 

L Oapaulary fruits. Drj, deliiscent, formed from one pktiL 

1. Monocarpellarj. 

(a) Openiog by one sature — e.g , CaUha Follicls. 

(P) Opening by both satores— « g,. Pea Leguhb. 

2. Bi-poljcarpellary— «.^., Viola Capsulb. 

Var. a. Dehiscence circumcissile — e.g,Ana- 
gallis Pyxis. 

Var. b. Dehiscence by the falling; away of 
two lateral valves from the two per- 
sistent parietal ' placental — 6.g,, Jftft- 
tard Siliqne. 

II. Bchisocarpic fhiiU. Dry, breaking up into one-eeUed Inde* 
hiscent portions. 

1. Monocarpellary, dividing transversely — e,g„ Des- 

medium Lokbkt. - 

2. Bi-polycarpellary. 

(a) Dividing into achene-like or nut-like parts 

{nutletit), no forked carpophore^<-€.^., ZitA- 

ospermum .' Cabckrulus. 

(b) Dividing into two achene-like parts (meri^ 

eatp8)t a forked carpophore between them 

— €.^., UmbellffercB CREicocABP. 

III. Achenial fruits. Dry, indehiscent, one celled, one or few 
seeded, hot breaking up. 

1. Pericarp hard and tliick — e.g., Oak Nut. 

2. Pericarp thin— e.^.. Sunflower Acukivr. 

Var. a. Pericarp loose and bladder-like^«.^., 
Vhenopodium Utricle. 

Var. 5. Pericarp consolidated with the seed — 

e.g., Qrasais Caryopais. 

Var. c. Pericarp prolonged into a wing — e.g,. 
Ash Samara. 

IV. Baccate fruits. Fleshy, indehiecent ; seeds in pulp. 

1. Rind firm and hard— «.^., Pt«wpA»/i Pbpo. . 

2. Rind thin— €.^., Ooosebeny Bbrbt. 

' V. Drupaceous fruits. Fleshy, indehiscent ; endocarp indorated, 
usually stony. 

1. One stone, usually one-celled — e.g., Cherry Drupb. 

2. Stones or papery carpels, two or more — e.g., 

Apple , POHB. 

VI. Aggreg^ate fruits. Polycarpellary ; carpels always distinct. 
Tbe forms of these are not well distinguished. In many Banunco* 
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lacese there are numeroas acbenes on a prolonged receptacle ; in Mag- 
nolia numerous follicles are similarly arranged ; in the raspberry many 
drupelets cohere slightly into a loose mass, which separates at maturity 
from the dry receptacle ; in the blackberry similar drupelets remain 
closely attached to the fleshy receptacle ; in the strawberry there are 
many small acbenes on the surface of the fleshy receptacle ; finally, in 
the rose several to many acbenes are enclosed within the hollow and 
somewhat fleshy receptacle. 

B, Pdygynceeial fruits^ formed by the gyncecia of several flowers. 

1. A spike witb fleshy bracts and perianths — e.g.. 

Mulberry Sonosis. 

2. A spike with dry bracts and periantlis — eg.. 

Birch Strobile. 

3. A concave or hollow, fleshy receptacle, enclosing 

many dry gyncecia — e.g., Fig Syc02?d3. 

Tlie Seed. — Many of the terms used in the description of the ovule 
are applied also to the seed. However, the modifications which most 
of the parts undergo render necessary some additional terms. Thus 
the outer integument is generally so thickened and hardened that it is 
commonly called the testa. The inner is sometimes called tbe tegmen. 
In some seeds the outer coat becomes fleshy, in wbich case they are 
baccate (berry-like) ; in others tbe outer part of the testa is fleshy and 
the inner hardened, so that the seed is drupe-like (drupaceous). Occa- 
sionally an additional coat forms around the ovule after fertilization ; 
it differs somewhat in nature in different plants, but all are commonly 
included under tbe name aril — e.g.. May Apple. 

The testa may be prolonged into one or more flat extensioDS ; such a 
seed is uinged^—e.g., Catalpa. Its epidermal cells may bo prolonged 
into trichomes, forming the comose seed — e.g., cotton. 

The embryo either occupies the whole of the seed cavity, in cxcdbu- 
minous seeds, or it lies in or in contact with the endosperm, in the 
albuminous seeds. It is stra'glit — e.g., the pumpkin; or variously 
curved and folded — e.g., in Erysimum, where the cotyledons are in- 
cumbent, and in Arabis, where they are accumbent. 

537.— The Tissues of Angiosi>enns. — The epidermis of 
Angiosperms does not differ in any marked way from that 
of the Gymnosperms and the Pteridophytes. The principal 
differences are that, as a rule, the stomata are more numer- 
ous, and the trichomes, which are much more commonly 
present, show greater variations in form and structure. It 
is noticeable, furthermore, that in both these points the 
Dicotyledons excel the Monocotyledons. 
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588. — The tissues of the faudamental system in th6 An- 
giosperms arc, in general, sharply set off from those of 
the epidermal and fibro-vascalar systems. In the annual 
stemmed species the fundamental tissues constitute the great- 
er part of the stems, but in perennial-stemmed species there 
is proportionately less of these, and more of the fibro-yascular 
tissues ; in the former the principal tissue in the fnnda^ 
mental system is parenchyma, which occupies the interfascic- 
ular spaces, as well as the greater part of that lying between 
the bundles and the epidermis — i.e., in the cortical region. 
In perennials, on the conti*ary, the interfascicular spaces ue 
in many cases occupied by sclerenchyma, and the cortical 
region either entirely disappears (as in Dicoiyledons) or it 
becomes filled with sclerenchymatous or fibrous tissue. 

In the leaves the fundamental system rarely includes more 
than chlorophyll-bearing parenchyma, while in the parts of 
flowers a similar tissue is found, which is, however, generally 
wanting in chlorophyll. The succulent parts of fruit^ 
whether phyllome or caulom6 structures, are composed of 
parenchyma of the fundamental system. 

589. — The fibro-vascular bundles of the stems of Angio- 
sperms are entirely of De Bary's " collateral " class — that is, 
each bundle in cross-section presents more or less distinctly 
two sides, viz., xylem and phloem. Each of these sides, as 
previously described (paragraph 147), generally contains 
parenchymatous, fibrous, and vascular tissues, the latter 
tracheary in the xylem, and sieve in the phloem. 

540. — The disposition of the bundles in the Angiospermd 
is for the most part dependent upon the 2)osition of the leaves. 
Nearly all the first-formed bundles are of the kind termed 
" common bundles" — ^that is, they extend on the one hand 
into the leaf, and on the other down into the stem. In 
Fig. 314 there pass down from each leaf three bundles ; at 
the lower intemode these are, on the left, a, J, e?, and on the 
right, dy e, f. At the next intemode, where the leaves 
stand at right angles to the lower ones, there are three 
bundles again, g, A, /, and k, I, m ; these are largest at their 
points of curvature, and they dwindle in size as they pass 
downward and finally unite with the bundles from the lower 
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Pig. IH.-flbowlngtlwdUpnaHlnii i>r thedbro-vuenlir bundle* In Orn Mawof Chut- 
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froia tlM tblid pilr of Imtsi ; e ud (, tbe medlut bnndlu o' 
lumTa ; a v 6 fin at rndlnmnUrr luva no*, jat up^ 
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pair of leaves. The bundles from the third intcrnode pasB 
downward, and in like manner join those from the second 
pair of leaves, and so on. Thus in such a stem every bnndle 
passes downward 
through one in- 
temode before 
joining another, 
and in any inter- 
node all the bnn- 
dles are derived 
from the leaves at 
its summit. 

In Pig. 315, 
with a similar ar- 
rangement in the 
main, there ore 
some complica- 
tions. The latcr^ 
leaf-bundles (5, e 
in the lower in tor- 
node, and g, h in 
the next one) pass 
downward to the 
nest node, where 
tliey unite with 
other dcEcending 
bundles ; and the 
median bundles, 
a,f, 1, 0, T, u, pass 
down through two 
intemodcs, and 
thou fork riglitl 
and left, and 
f tha ""'te with other 
' ■ descending bun- 

et away llgHtcr. -After NBgeli. "" dlcS. T II U S in 

any internode there are bundles from at least three leaves. 
This is shown in the cross-section of the next to the lower 
internode (Pig. 316), in which the bundles h,f, g, k, i pMB 
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into the second leaf — i.e., tlio loaf at the gummit of the in- 
ternodc under consideration ; the bandies t. n A 

I, m, n descend from the leaf next above, 
and J) and q from the one still higher. 

541. — We may get a clearer idea of the 
mutual relations of the bundles if we con- 
ceive the bundle -cylinder to bo split down 
on one side, and spread out upon a piano. 
In Fig. 317 we have such a diagrammatic ^ 
representiition of the arrangement of the ' 
bundles in the stem of Stachys nngusli- i 
folius. Here each leaf sends down two -After^K 
bundles, wliicli pass throngli two internodes and then unito 
J with other descending bundles at 

their middle iwints. The fibro- 
vasenlar cylinder is thus compos- 
ed when complete of repeatedly 
branching bundles. A cross-sec- 
tion (Fig. 318) through the stem 
at some distance above the lower 
loaves in Fig. ;J17 
fi ff \i £ \ ■ shows that each 

V \f\i Ht\ interaodo con- 
tains bundles 
from two pairs of 
leaves — i.e., those 
at its summit and e^foa^ai'vi.^^i 
those at the sum- [lids'* iii"Fiit'''3!7" 
mit of the one ?I"'*'i.'*i''l"^™R?*'' 



/■ 



f"\i 




above. In Fig. 'Ho letlering »» 1i 
", Fig. 817.— iilcr NS 

I of ecn. 



318 the pairs < 

bundles marked c and d descend 

from the leaves c and d, while 

those marked e and/ pass down 

from the leaves one intemode 

F)s.3i7.— siRn^miibawiiiRthsii^ higher up. 

5jSf™^«*iMSy.anflwiywi"»"o!"»! I^ a similarly constructed dia- 

froi'ihich'th^'euecMiiva' paf^''if gram of tho fibro-vascular ' 

projected Jipon a series of transverse and vertical li 



indicate the nodes and tho'Teitical ranks oIleaTm) the m 
gle bundles irfaiofa descend from the leaTee ore shoim to pH 
throngh from tea to twelve intemodea before anitdDg irit) 




VIg, B19.— DliKTBin ibmrlag Ihe 
lotoroades oT tba item of nirit aif 

other bundles. It is seen, morcoYcr, that there are mnnii 
through the stem five scries of branching bandies, itIugIi » 
not quite vertical, but slightly spinil. In Fig. 320 is Bbon 
the appearance of an actual section of the btcm taken b 
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twecD the fifth and sixth leaves of the preceding figare. The 
bundles are numbered ns in Fig. 319. 

642. — In a, comparatively small number of instances there 
are fibro- vascular bundles in the stem which have no connec- 
tion with the leaves. These are known as cauline bundles. 

643. — In tlie Monocotyledons and 
many herbaceous Dicotyledons, the 
fibro-vascular bundles are closed — that 
is, there is no zone of meristeni tissue 
left between the xylem and phloem after 
these have passed over into permanent 
tissues. There is, as a consequence, a 
definite pen od of growth for the bun- 
dles, and when any bundle has fully ngsw- — _ 
formed all its tissues, no further devel- I^th'e'dEiliml'uk.i'St^™ 
opment can take place in it This gen thennmwf.-AitetNsgeii. 
erally results in definitely limiting the growth of the inter- 
nodcs and in consequence such plants are as a rule short- 
lived The perennial woody stemmed Dicotyledons, and 
■"ome of the herbaceous annuals possess bundles which are 
open — that is, there is left between the sylom and the phloCm 
a zone of menstem tissue which 
contmuea to grow long after the 
other parts of the bundle liave 
passed over into permanent tis- 
sues Plants with such bundles 
may live and continue to grow for 
an indefinite time 
' 644 — A cross section of the 
stem of a Palm {Fig. 321) shows 
it to be composed of parenchyma- 
-= - -- -[ om tons tissue traversed by myriads 

et«m 01 H pflim x cortical eone - . -,i i . i_ 

/? [he«nftei'lnteriori>orl!onDf IhB of fibrO \ascular bundles, WhlCh 

portion -AfttrDueiiartr'' "* *" descend from the crown of leaves. 
Each leaf sends down from its broad insertion numerous 
bundles, which, in a vortical section, are seen first to pass in 
toward the centre of the stem, and then to curve downward 
and finally outward. The centre of the stem is thus softer 
than the peripheral portion, as in the latter the descending 
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buudles are more numerous. In such a stem it is erident 
that there can be no considerable increase in thickness after 
it is once formed, and we consequently find that palms 
take a longtime for the formation of a broad bud or growing 
point {punctitm veffe(ationis), and afterward push up a cylin- 
drical stem in which little change subsequently takes place. 
Ill tl e Dragon trees 
{Dracwna sp.) and 
Eomc other Monoco- 
tjledona there is a 
th ck lajer of paren- 
chimatous cortex be- 
tween the column of 
fibro Taecnlar bundles 
and the epidermis 
(Fig 32i r), and in 
the deeper layers of 
this a persistent meri- 
stem t ssuc Is found 
(Fg 322 a.). In this 
mci stem tliere are 
formed fibio-vascular 
b ndlea wluch lie par- 
allel to those already 
formed and in this 
way the stem slowly 
incioases in thickness. 
645 — In those Di- 
cot\ ledons whoso 
stems increase in 
th ckness there always 




■(em of Drat<f n 



J flbro-viBcnlar I 

e formliig.— Aftei 



laof he 
i^a and list 

meri stem tissue, 
which connects the cambium layer of one fibro-vascular 
bundle with that of the other (Fig. 3^3). This is made 
easier from the fact that in most (but not all) Dicotyle- 
dons the bundles lie at nearly tlie same doptii beneath the 
epidermis on all sides of the stem, tlius forming a cylinder, 
or in cross-section, a ring, as in Fig. 323. Both the fascicn- 
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Fig. 3*3.— Diwnmg of dlcotyledoDonsMems ti: 
tlMl, K, tbs nuSntlary portion or the fuDdamcni 

it] em ; 6, 8, 8. eronpeof baetat- '" "— '" 

bliun.— ATler Sactu. 




Fig- 8H.— Croee-nctloD throDgh ■ yonnic inleniode of Santbtieiu nigra. P, P, cor- 
tlcsT pttrendiTma ; p, p, parencDtms of Ibe pith : between r— r and P— P, eleve tU- 
■ne : a. a, dUmiI veuels ; «, *, aud abore, iplia] vcueb -.a — e, the camMam lonc x 
tXL-Afler Do Baiy. 



446 



BOTANY. 






lar and interfascicular cambium layers are composed of 
elongated cells, which multiply by fission in a tangential di- 
rection, and thus give rise to radiating rows of cells (Figs. 
324 and 325). In a tangential section the cambium cells 
present an elongated outline, and their extremities are 
usually more or less oblique (Fig. 326). From these cells 
there develop various tissues. Thus, on the one side, the 
phloem parenchyma, sieve and fibrous tissues may be pro- 
duced by more or less gi'eat modifications (Fig. 327). On 

the other side (the xylem side) new ves- 
sels, fibres, and parenchyma are also devel- 
oped (Fig. 328). The development of 
these tissues begins in the inner and outer 
layers of the cambium, and advances to- 
ward the central layers. It never hap- 
pens, however, that all the cambium lay- 
ers pass over into permanent tissues, there 
always remaining one or a few meristem 
layers. 

546.— A study of Figs. 326-328 will 
show the probable mode of development of 
the permanent tissues from the meristem 
tissue of the cambium. It is evident from 
a comparison of Figs. 326 and 327 that 
the phloem parenchyma is produced by 

_ the formation of several transverse parti- 

Fig. 325.— The row of ^. . _ , . „ •,...! 

cells marked (b— » in tious m cach cambium celi, and it IS prob- 

Fig. 334 ; r, phloem '- h, , , ., . . . , . j • i. 

xylem ;ati are seen the able that lu many cascs there IS a direct 
cen8^"'*x *6(»?^After convcrsion of cambium cells into sieve 




DeBary. tubcs. That the cambium cells may be 

converted directly into tracheides is evident from Fig. 326, 
and also Fig. 75 (p. 84). In Fig. 328 it is plain that the 
fibrous tissue {If) and tracheides {t) have the same origin, 
and the indications are that even the large pitted vessels 
{gg) are formed from cambium cells by the great increase 
in the diameter of the latter, the thickening of their vertical 
walls, and the partial or complete absorption of their trans- 
verse walls. The origin of the xylem parenchyma from cam- 
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bium cells by the fortiiataon of transverse partitions is very 
clear iu this figure. 

647. — la the trees and shrubs of cold elimatca, or of 
those in which there is one annual period of growth, fol- 
lowed by a period of rest or the cessation of growth, the 




e. 4, cambium cells < 



Fig. S7T .—Tangential sectloa ur Ihe 1 
6. (, <^i, rieyei—— '-- -"' — "' 



\, tracheld^ bvlong- 

pliloEia reeloii of the ume etem *b Fie;, 

dbII mfidallarr ray ; "" ''~' " 

a.— met De baij. 



processes described above take place each year, giving rise 
thus to an annual layer of xylem (wood) outside of the prfr- 
viously forme<l xylem cylinder, and an annual layer of 
phloem (bark) inside of the phlofim cylinder. In the wood 
these layers are generally quite well marked, and in cold 
climates they enable ua to determine with accuracy the age 



of trees and ehrnbs (Fig. 320); The layers of the bark are 
rarely well marked, and they generally hecome soon obliter- 
ated by in-egular corky growths in the substance of the bark 




P^. 3S&. Tnngcnllii eve Ion 
Mcondarj ts on g a T> >" 
niyslnccn ec ou,/ BbroUB 
—Atlvr Sachs. 



of AUanaai glnndidotyt tbrough itu 
X m psrunctivma «I a miidnllirT 

) , t, tiacheldea B gb ; nugulfldd. 



itself. Tlicy are, moreover, ruptured by the increase in the 
diiimetcr of the woody cylinder, and soon decay and fall 
»way. It thus liappcns that while tlic annmtl layers of the 
wood are constantly increasing in iinmber, reaching in ex- 
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treme e^ses more than a thousaud,* the bark rarely shows 
more than a few distinct layers, and its thickness is genemlly 
Tcry much lees than that of the former. 

From wbat Iisb been said itie seen ihat a dicotjledODOUs stem several 
jears old is composed of a eerlee of larger and larger continuous troodjr 
EhellB (Fig. 330, 1, 3, 3, 4, 6) Barrouoded by a corre^poDdiiig aeries ol 
bark sUells, wliicli are amaller and SQialler (Fig. 330, 5', 4'. 3', 2', 10- 

648.— The MsduUary Bays. In the young dicotyledonous 
stems there are thick masses of parenchyma, wliich connect 
the cortical with the medullary (pith) portion of the funda- 
mental system of tissues (Fig. 323). However, as the fibro- 
Tascular bundles inci'ease, — 

these masses become thin- 
ner, until they are mere 
plates, often not more than 
one or two, or at moi^t a 
few cells in thickness (Figs 
326-7-8). From their ap- 
pearance and position they 
have long borne the name 
of Mcdullaiy Rays In 
the young stem their cells 
may be parenchymatou' 
but in older ones they are , 
frequently sclerenchymtu ' 
tons. Viewed in a radial - 
section of the stem, they are generally seen to be elongated 
in the direction of the radius, having the outlines of right- 
angled quadrilaterals. In the increase of the diameter of the 
stem there is always an increase in the length of the medul- 
lary rays, both in their bark and wood portions ; and when 
from their divergence a considerable space intervenes between 
two rays, one or more new ones arise between them ; thus 
while there may bo no more than four or five rays in the 
young plant, it may wlien old have hundreds of them m its 
circumference (Fig. 329). 

Wbal has been said of tlio tiesuBS of tlie Angiosperms must suHico to 

* In the Limo {Tilui Europaa) 107G and 1147, and in llio Ook (_Q>ttr- 
eut Eobvr^ 1060 and 1500, according to Do Candolle. 
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_. inlrodocetheitudenttotlielr 
11 rtudy. For lurllier deUlU, 
gl lio IB referred to De Bmj'b 
a| aamitable trenllie, "Tbt- 
£5 gleicUendo AnoWmle der 
I5 VegeUtloDBorgane der Phm- 
I I. crogamen und Fame," In 
■*'. which copious rererence* »re 
I', giten. Tlie publiartlon* of 
1*1 Hussow will "ImI)* *'""'*'*' 
S^- bo of grenl value to tlie Bio- 

|& 649,— The ^tematic 
II arrangement of the An- 
i-l gioBpermfliBbynomcanB 
u% settled. The one mostly 
D| followed in England wid 
^.5 this country is a modifl- 
^^2 cation of De Candolle'i 
■^•S system (a.D. 1813), 
'i\ which was itself a modi- 
el fication of JuBsiea's (A.D. 
|m i;8fl},ivliichin turn was 
«| based upon the general 
i I KjKtcm proposed by Kuy 
X\ (A.i>. ir03). In the 
"° "(Jfiierii Plantanim," 
now publishing by Ben- 
thani and Hooker, and 
in the English edition of 
Lc MaoutandDccaisne's 
General System of Bot- 
Z)i tiiiy>" ■we have the most 
^X- recent modifications of 
I"; the OandoUean system. 
S^f On the continent of En- 
|-; rojK! other systeraa have 
e^' liccn used more or leas, 
"^^ iiiid it JH probable that 
„ among these nro to bo 
a5 found the best groupings 
^b. of Angiopperms to indi- 
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cate tlieir real aSQniti«. TTnfortnnately for »s, however, 
none of oar systematic manuals foUon' any of tfae CoutiueU' 
tal Bystems ; we are coinpellef), therefore, to nse for the pres- 
ent the preraihng form of the CundoUean eystem. In this 
book the Ecqnesce of the grocps is the reverse of that in 
most American and English books, iu order to bring the ar- 
rangement of Angiospenns into harmony with that of the 
rest of the vegetable kingdom. 

Sub-Class L Mon-qcotyledoses. 
{Endopents of Uo Candolle.*) 
660. — In these phmts the first leaves of the embryo are 
alternate, hence we say 
that they have one cotyle- 
don The venation of the 
leaves is for the most part 
sncli that the ^euia ran 
more or Ic'ia parallel to 
one another and nhen 
they anastomose enclose 
four sided areola , nu'ely, 
however their veins are 
irregiil irly distiihuted, 
and thc^ anastomose eo as 
to form an irregalar net 
■work. 

Tlie germiaatioD of Monoco- 
tyledons nmy be illustreleJ by 
s couple of examples. In ilie 
seed of tlie Indian com the 
embr.ro lies partly imbedded 
iu one ^de of the iaige endo- 
Eperm (Fig. 831). The first leaf 
of the young plant (tbe cotyle- 
Beulollora, Fig, 831, »e. 




_..-iii of the seed 

ui iuui>u viiru laia Malt), Cj adherciii hhU 
or tUe ov»ry ; n, renulM of the slylu ;y«, 
1)101! of the ovary ; aU Uic renialDilcr of tUa 
flguie is tha true need ; eg, ta, enilo«iMrni ; 
K — a, cotjledon of embrjo; *, lis eiridet- 
iniB ; Jt, pIumnLe ; if (iKlowh tbo iniln mit ; 
u>.tberoot-iliealli; ip (ahoce). advcnlitloni 
roora aprlngiiigf rntu tha Brat iulernodo of tlio 
eieai. x B.— After SacUs. 

liasita broad dorsal BurCaco ia contact with the cudosperm; anteriorly 

• From tbo Greel: itiihi; within, and jt.tiw, lo bring forlh. Tim 
name was given under the false impresBion tbat these plants were 
" in^de growers," and the Dicotyledong " outside growors." 




P(g. 831.— ficnnlnnlion of Inumii l-hitj. i., j/., jii., 
K.^,■ef\^c atHfii--. .1 mid i;, front and side vleuB of 
leDintril vnilirvo. In (lie fleiires. », Uib piimBry 
■licatli ; «/, w", adventllioiia root* : 
111'". Iftturnl moiB furinirtus (rom tbe main root; f, 

tan iif xvcd fllleil U'db DndiiFpcrm ; te. cotyledon : r, 
i upcn nmiginK : jt, thupJuniule; i.C. ^, ItuvesM 
yoiiug iiluut ; I. frajsntnt uf Mall fit uvary. Saliiiti 
tiif.-Aflcr Saehn. 

linn nf the Dato^ (/Uonta^ocfy- 

. , . . ;x lif coCjieilDn developing Imo an alNiDTidPK orl 
ein : (^ eluLk of cotyledon ; a. Bhealb of cotrledon ; 
S'. b". leave* : m. root ; W, lateral roota i *, ra* 

/I'., young iilant, natural bIzc. tho lellr-" •- 

• '— if /v. at x-ei; Ji.tetOo 

in III. C.HKUooatB — ■, 



Mln iJk 



OLUMALBS. 453 

It is curved enlirelr aroiinil tlieremoiDdorof tliaembrjo, nnder prop- 
er cooditiona the luaiii root puslu-R Oirougli the root elieatL {at, Fifcs. 
331, 333). Tlie plamule, conaisliag of a minute stem and n feir rudi- 
mentAt/ leavtis, next pushes out tUrouKli tlie uppur cud of tliu curved 
cotyledon (//., Fitf. 333). The cotjiedon remainH in coiit«ct with tlia 
«Ddosperiu and absorbs aouri sit meat from it for the susteuance of the 
growiti){ parts. Lateral roola soon appear upon the main root, and 
advent itiou4 ones arise from tba first iiiternodes of the stem (is"', u", ui',} 
¥ig. 332). Tlie Gret leaf above the cot^ledou is quite small (h\ and 
each succeeding one becomes larger and larger until the full siie Is 
reached. 

Id the Date thu small embryo lies imbedded transverBelj in the large 
endos|ierm. In germination tlio cotyledon elongates and larrlrs the 
enclosed root and ptutuule outside of the seed (//. and TIL, Fig. 333). 
Th« apex of the cotyledon (c) expands into an organ through irhlch 
the dissolving endosperm is alworbed. The root pushes downward, 
and eooD develops lateral roots (»')- '^''e plumule grotrs upward, ea- 
caping from the enclosing cotyledon, ns shown in IV., Fig. 333. The 
first leaves above the cotyledon are here, as in the Indian corn, much 
less perfectly developed than the later ones. 

651. — The sub-class Monocotyledones contains about fifty 
natural ordera of plants, which arc gi-ouped into fifteen co- 
horts. Of these only a few need be noticed. 

6S2.— Cohort I. Glumales. Gross-like plants with the 
flowers ill the axils of scales, which are arranged in spike- 
lots ; the stamens nro from one to three, rarely more ; the 
single ovary contains but one ovule, and these at maturity 
are completely coalesced, forming a caryopsis. 

Order Oramineee. — The Oross Family. Herbaceous or rarolj 
wmxly |ilunlH. wjlh round, jninted, niiil luoBtlj in> 
alternate two-mnked leaves with eplU Bl ~ 

This very natural order conlains a' 
tributed in all cliinatea. In tin- tropteirll 
like (Bamboo) ; in the terapt'ro " 
a close mat. while in the colder n 
many of tlie pppcits nro vnlnablo * 
nutriitous herlmge. None aro poiBoni 
ccpllnns). 

Tiitlema futgarv. Winint, a nfctJ« | 
lllB been under ci ~ 
yeArs. Bemalnsoj 
laJte dwelling! lijf 
In prehistoric % 





dark in color (red wheats), in others they are light coltnied (wUt* 
wheats). Fabre's eiperiinentB about a quarter of a coDtni^rmgo appear 
to Indicato that wheat was originally derived from a wild gn^ ollai 
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JEgilops ovata. From it, in the course of from ten to twelve years, lie 
succeeded in producing the form known as cultivated wheat. (See 
Gardener* 8 Chronicle, July, 1852.) 

JSecale cereale, Rye, is probably a native of Southeastern Europe and 
Southwestern Asia. It has been cultivated for ages and is still much 
grown in temperate climates. 

Hordeuvi milgare, Barley. A native probably of the same region as 
Rye ; has also been long under cultivation. One or two other species 
are also grown. 

Avena sativa, the Oat, was formerly much used as food for man. 
especially in cool climates, where it succeeds best. It is now less used. 
Its native country is not certainly known, but it was probably northern 
Europe or Asia. 

Oryza sativa. Rice, has been long under culture in Southeastern 
Asia, of which country it was probably a native. It is now cultivated 
also in Egypt, Italy, Brazil, and the Southern 
United States. It furnishes food to more human 
beings than any other single plant. 

Zea Mais, Maize or Indian Corn, a native of 
the warmer parts of the New World, was culti- 
vated by the aborigines pf both North and South 
America before the advent of Europeans. It is 
one of the most valuable of the cereals, and is 
now cultivated almost all over the world. Of its 
numberless varieties the larger are grown in the 
hotter, and the smaller in the cooler climates. 

The more important forage grasses are the fol- 
lowing : 

Phleum pratense, Timothy or Herd's Grass, a native of Europe is val- 
uable on rich soils. 

Agrostis xulgaHs, Red-top, a native of Europe, grows well on moist 
soils. 

Daclylis glomerata. Orchard Grass, a native of Europe, is valuable 
because of its growing well in the shade, and so furnishing hay and 
pasture in orchards and woodlands. 

Poa pratensis, Kentucky Blue Grass, a native of the Eastern United 
States and of Europe, is in the latitude of Kentucky the best of all our 
pasture grasses. In drier regions it is small and harsh. 

Muhlenhergia glomerata and Jf. Mexicana constitute the "Fine 
Slough Grass " of the Mississippi valley prairies. They furnish val- 
uable hay. 

Several species furnish sugar : 

Sacefiarum offieinaruniy Sugar Cane, a native of the warmer parts of 
Asia, is a large x>lant somewhat resembling Indian corn in size and ap- 
pearance. From its sweet juice most of the sugar and molasses of com- 




Pig. S40.— Diagram of 
hexAndroos flower of 
Rice. 
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years a^o it was but little known to our European ancestors, and even 
a century and a half ajro it was one of the luxuries. (Siiiimonds.) 

Sorghum vulgar e, Chinese SugarCaue,a native of India, has within a 
few years been brought into cultivaiion in the United States for its 
sweet juice, from which molasses and sugar are made. One varieiy of 
this species is the Broom Corn, used in the manufacture of brooms. 

Several species of Bamboo (Bam6?/«a, sp.) growing in India become so 
large as to supply materials for building the houses of the natives. 

B, arundinmcea sometimes attains the height of 30 metres (100 ft.). 
Its uses are ahnost innumerable. 

Order Cyperaceeo. — The Sedge Family. Herbaceous plants, with 
three-angled solid stems, bearing alternate three-ranked leaves, with 
entire sheaths. (Figs. 841-4.) 

There are about two thousand species of sedges, which are distrib- 
nted throughout the world. They grow in tufts, never forming a con- 
tinuous mat, and generally prefer wet localities. They are of little 
value to man, and their stems contain so little nutritious matter that 
they are eaten only to a limited extent by animals. 

Cyperus eseuleutus, the Chufa, a native of the Mediterranean region, 
is somewhat cultivated for its small, sweet-tasting tubers. 

Cyperus teortUis is used in India for making ropes and mats ; in Egypt 
oJhcr species are used for the same purpose. 

Papytus antiquorum, Papyrus, is a tall growing plant with stems 2-3 
cm. (I inch) in diameter. It is a native of Egypt and the adjacent 
countries, and from it the inhabitants anciently made paper by slicing 
its cellular pith, and afterward hammering and smoothing it. 

553. Cohort II. Restiales. — This includes three orders of 
mostly tropical plants bearing glumaceous flowers. 

Orders Bastiaceee, Eriocaulonaceae, and Flagellariesd. 

554. Cohort HE. Commelynales. — Plants with a hexa- 
merous jieriantli, in two whorls, the inner colored and petal- 
oid. 

Orders Mayaceee, Xyridaceeo, and Ccxnmelynaceeo. 

Tiic latter contains the well-known Spiderwort Tradesc^intia ^ sp.). 

555. Cohort IV. Pontederales. — Marsh plants with a 
gamophyllous jictaloid perianth. 

Orders Philydresd, Pontederiaceeo, and Bapatesd. 

556. Cohort V. Liliales. — Plants with a hexamerotis 
(rarely tetramerous) perianth, the parts united or free, and 
usually petaloid. 

Order Juncaceeo. — The Rushes. Natives of temperate and cold 
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dlmttM, Tlio leavM and itemi tie worm. Into mHttliis tad elialr 
bottoma, And the pith ii used for the tricks of candlM (milt-Ughti). 

Ordw ZiiUacMB. — The LII7 Fanilly. FereDalftl, mostly herbacmiu 
plaatB, with entire leaves, and geoerallr tliowr flowen. Ths ipedn, 
of which there are about two thoa<aDd,Rradl«trlbatBd in all climatei. 
Some uf these are valuable bb food, otliers furnish nwful medldneii, 
while many are among our flaeat ornamental planto. 

The iDore important food planu are the following ; 

ASium Ctpa, tlis Onion, a native probably of the Hedlterronean r». 
gion, ia grown throughout tho world. 

AUium Pomim, the lioek, A. tatimim. Garlic, A, aiedlmieum. 



Tuif. S4S-B.— tu-mnuTunn or FOmuiUU. 




Fix. MS.— [Flower diieram. 



Slmllot, ond a few other spedes, all natives of the Old World, are cMU 
ddcrabl7 used. 

Atparagvi agidncUit, ABparaflruB, la a notWe of the Atlantic and 
Hediterranean coasis of GurutHt, and of llio sandy plains of Central and 
Western Asia. It lioa been cultivated In Ennlaud for upward* of two 
tiiousnnd years, but it la an iDteresling fact that in all that time It hM 
exhibited very little variation. 
Among the medicinal plants may be mentioned , 

Aloe vulffarU, of the Mediterranean region, and other wptOm tn 
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SoQtliem and EaBtern Africa, ILe insplsBated juice of nlioee lenvei con- 
BlituleB iliL- drug Aloe* 

Smilax offloiwUU, of South America, and otlier species, fumiah Saraft- 
parilla root. 
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Sc^a marUima; tlie eliced bulb of tills Mediterranean eaad plant is 
•tlie drag Sqaill. 

Veratntm atbuirt, iha White Hellcbare of the monntalne of Centnl 



iCO BOTANY. 

Europe, and F. uride. Green Hellebore of the Eastern United States, 
are poisonous emetics. The rbizome is officinal. 
Ornamental plants : 

Aspliodelua luteua is the Asphodel of Southern Europe. > 
Agapanthus umbellatus, the Love Flower of the Cape of Good Hope, 
is a beautiful green-house plant, bearing pale blue flowers. 

Colehicum autumncUe, the " Meadow Saffron " or " Autumn Crocus" 
of Europe, is curious for its producing leaves in the spring, and then, 
long after these have died down, in the autumn sending up one or two 
long-tubed pale flowers, which soon wither away ; the following spring, 
by the lengthening of the underground stem, the seed-pod is carried 
up, along with the green leaves (Fig. 349). The corms of this plant 
were formerly in some repute as medicines. 

ConvaUaria majalis, the Lily of the Valley, is a native of woodlands 
and shady places in England, Europe, and Siberia. 

Dracmna BracOy the Dragon Tree of Western Africa and the adja- 
cent islands, is cultivated as a curiosity in green-houses. A tree of 
this species on tho island of Teneriffe \vas, at the time of its destruc- 
tion by a hurricane in 1867, upwards of 20 metres (70 ft.) high, and 5 
metres (16 ft.) in diameter, and from its known fIow growth it must 
liave been many hundreds, possibly some thousands, of years old. 

FritiUarid impe) talis, the Crown Imperial, a native of the south of 
Europe and Western Asia, is a showy plant. 

Funkia, sp., and HemerocaUis, sp., the Day Lilies, the former from 
China and Japan, the latter from Southern Europe, and Ilyacinthiis 
orientaZis, the Hyacinth of Asia Minor, are in common cultivation. 

Lilium — many sprcics. The True Lilies. Aside from our native 
species, L. Philadelphicum, L. Canadense, and L. supcrbum^ which 
deserve cultivation, the following are commonly found in gardens : 
L. hulbiferum, the Orange Lily, from Southern Europe : flowers 

orange. 
L. tigrinum^ the Tiger Lily, from China ; flowers orange-red. 
L. Pompanium, the Turban Lily, from Europe ; flowers red. 
L. Chalcedonicum, the Red Lily, from Asia Minor ; flowers red. 
L. Maria gon, the Turk's Cap Lily, from Europe ; flowers flesh- 
colored. 
L. speciosum, the Showy Lily, from Japan ; flowers rose-colored. 
L, aiiratum, the Golden Lily, from Japan ; flowers white and 

golden. 
L. candidum. the White Tiily, from Asia Minor; flowers white. 
L. Japoiiinnn, the Japan Lily, from Japan ; flowers white. 
L. longiflorum, the Long flowered Lily, from Japan ; flowers 
white. 
Myrsiphylliim asparagoidcs, a delicate climber from the Cape of Good 
Hope, is grown in windows and conservatories under the name of 
Smilax. 
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OrnithogcUum umbellatum, the Star of Bethlehem, is a native of Cen- 
tral Europe. 

Poliaiithes tubej'om, the Tuberose, a native probably of the East 
Indies, bears a tall spike of fragrant white flowers. It is sometimes 
placed in the order Auiaryllidacese. 

liuscus aculeatus, the Butcher's Broom of England and Southern 
Europe, a curious shrub, with flat leaf-like branches, is rarely cultivated 
with us. 

Tritoma uvaria, of the Cape of Good Hope, bears a tall spike of red 
flowers, and hence receives in cultivation the name of the '* Red-Hot 
Poker Plant." 

Tulipa Oesnejnana, the Tulip, is a native of tbe Levant. It was 
brought into Europe about three hundred vears ago, and originally 
bore yellow flowers, but under long culture it has developed number- 
less varieties. To the Dutch we owe much of the improvement in this 
flower ; in the first half of the seventeenth century throughout Holland 
so much attention was given to its culture, and sucli high prices paid 
for single bulbs of the finer varieties, that a speculative mania (known 
as the " tulipomania") arose, resembling the wildest of modern grain 
or stock manias. 

Yucca^ of several species, known by the name of Adam^s Needle, 
Spanish Bayonet, Bear Grass, etc., is a genus of fine ornamental 
plants, natives of the warmer parts of America. The strong fibres are 
sometimes made into cordage. The roots contain saponin^ and are 
used by the Mexicans instead of soap for washing. 

Xanthorrhcea includes the curious Grass Gum Trees of Australia. 

557.— Cohort VI. Arales.— A group of dissimilar plants, 
some being large trees, and others microscopic floating herbs. 

Order Lenmaceae. — The Duckweeds. These smallest of Phanero- 
gams consist of floating disks (thalli), with no distinction of leaf and 
stem, bearing one or several roots beneath (in Wolffian however, no 
roots). They are parenchymatous throughout, or with only rudiment- 
ary vascular tissues. Their flower-clusters are sunken into pits in the 
top or edge of the disks, and consist of one or two stamens and a single 
pistil, representing as many reduced flowers. There are about twenty 
species, widely distributed throughout the northern hemisphere. We 
have eight or ten species in the United States. (Figs. 350-2.) 

Order Aroideeo. — The Arum Family. Herbs often large and palm- 
like in appearance, with largo leaves having reticulated venation. In- 
florescence generally surrounded by a spathe. Of the Aroids there are 
about 1000 species, distributed mostly in tropical countries, where they 
sometimes attain a height of several metres (6-12 feet) ; in temperate 
climates they are much smaller. They possess an acrid juice, which 
may be [x>isonous. 
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Some o( the fpecies Lave been nied in medidne, ftmoDg w&idi itiB 
the Indian Turnip {Arita-ma), Biid Sweet Flsg [Aeojiu). 

■Caloeatiriantiguorum, a Urgepluit ol the tropioi, is then grown for 
its fleaLy farinaceouH conn. It ia grown with ua for its Sne toiiage. 

Richardia AfiKana,i.\ie BO-called Calla-lily, or Ethiopian Uly, a na- 
tive of the Cape of Good Hope, is a common green-IionM plant. 

BympUxarput fatidui, the Bkank-cabliage of the Northern United 
States, ia remarkable for the mephitic odor of ita brataed ieavea. 

AmorphophaHu* Titanvm, an Aroid discovered in 18T8 bj Becearl iu 

Fiai. SBO-S.— iLLDSTBtTIOHa 01 




PlK. SBO.— Two plants of L. minor. 
Fiff. S5I.— Three aowen In a ipalbe. 
Fig. SStt.— Ueclton at pislll. 

Sumatra, has an enonuous spathe, 1.7 metres {G feet) in depth, and 88 
cm. (3} feet) in diameter. 

Older Typbacen, represented by the two genera l)tpka and Bpar- 
ganiwa. 

Order Pandanaceee. — Moetlj tropical plants, some o( tliem of a 
tree -like aspect. 

PantfaniM includes' the Screiv Pines of the East Indies, so called &tMn 
the spiral arrangement of their clustered ioavee. 

CaThtdovica palmala, a Central American plant, viith palmate radical 
leaves boroa on petioles three metres (&<10 feet) lon^, is important aa 
furnishing the material from which the famous Panama IwUa are 
made. 

658.— Cohort VH. Palmale8.-Shrub9 or treea with- di- 
vided (I'arely simple) leavcB. Flowers in a Bpadix. 
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Orcl«n KipacesB and Fhytelephasieee, both of Uie Iropica. la 
llie latter, PhyUUphai maerocarpa, of Central America, ia remftrbable 
for the ivory-like endosperm in its large eeeda ; hence Ita nkiue of 
Ivory Nut. 

Order Folinaceee.— The Pslm Faiiiil/. Trees, sLrubs, or woody 
climlier)! ; natives nimost eiclusivety of the torrid zone, or the adjacent 
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hotter portions of the tempers.te zones, beinif rarely found beyond 40° 
Kortli and 35° Soutli latitude. The arboreacont epociea are amoa;; the 
most striking and majestic of plants ; their long^ cjlindrica] stems fre- 
que&tly rise to the lieigbt of tliirtj metres (100 feet), bearinff at their 
summits spreading crownsof large leaves, and drooping clusters of fruit. 
The whole number of known epecies is not far from one thousand. 
TheecoDomicvalueof the pHlms is very great ; In fact it may be ques- 
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tinned whetlier any other order of plants (the Grasses possibly excepted) 
approaches them in the importance of the products they furnish. Every 
species appears to be useful, and the uses of somp of the species may 
1)6 reckoned by hundreds. In some countries every wai\.t of mau is 
supplied by one or another of the palms. 

/. TrUpe Cocoinece, — Atalea funiftra is a Brazilian species of 
stout-growing trees, whose fibrous leaves are used in making ropes, 
mats, and coarse brooms. The nuts, known as Coquilla nuts, are seven 
to eight cm. (3 inches) long, very hard, and arc used for making door- 
handles, bell-pulls, etc. 

C0CO8 nucifera, the Cocoa-nut Palm, is a native of the coasts of tropi- 
cal Africa, India, Malay, and islands of the Indian and Pacific Oceans. 
It is now, however, cultivated throughout the tropics. The tree varies 
in height from fifteen to thirty metres (oO to 100 ieei\ and bears long ■ 
pinnate leaves. The nuts, which are borne in clusters of seven to ten 
or more, are the well-known cocoa-nuts of commerce. As a new cluster 
is pushed out every month, the annual yield of a single tree may be 
from 100 to 150 or more nuts, and this may continue for forty years. In 
some parts of India and other countries, the white albumen of the nut 
forms nearly the entire food of the natives, and the milk serves them 
for drink. In this country great quantities are used as a delicacy and 
for culinary purposes. 

In cocoa-nut countries the uses of the root, stem, leaves, and fruit are 
said to be as numerous as the days in the year, sufficing for all the wants 
of the inhabitants. The root is used as a masticatory ; the stem is used 
for the most diverse purposes, while the hard case of the base is used 
for making drums, and in the construction of huts, the tender termi- 
nal bud is highly prized as an article of food. The juice of the 
llower-stenis is rich in sugar, and this, by fermentation, produces an ex- 
cellent wine, and by distillation yields a spirit called airack. From the 
sheaths and leaves the natives construct roofs, fences, bas-kets, buckets, 
ropes, mats, brooms, and numerous other articles. The fibre from the 
leaves and sheaths is imported into this country and made into " coir" 
ropes, floor-matting, brushes, and brooms, and used also for stuffing 
cushions. Even the hard shell is of use in the manufacture of cups ' 
and ornaments. 

Elms gxdneensis, of West Africa, produces annually large quantities 
of pulpy fruits, each containing a hard nut. From these palm oil is • 
obtained, which is used in Europe and the United States for making 
candles, for the manufacture of soap, and also to some extent for lubri- 
catinor purposes. 

J/. Tribe Cor yphinece,— Coper niea cerifera, the Wax Palm of 
Brazil, attains the height of twelve metres (40 feet), with a diameter of 
stem of thirty cm. (1 foot). The hard wood takes a fine polish, and is 
used for veneering. The young leaves are coated with a waxy secre- 
tion which is used in England for making candles. 
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Photnix dactyUfera, the Date Palii), is a native of Nortliern Africa 
and Western Asia, now naturalized in tbe south of Europe. The tree 
is dioecious, and grows to the lieight of ten to twelve metres (40-50 
feet), boarinor a crown of leaves, each leaf being four to six metres (15- 
20 feet) long. The fruit is produced in larg^e bunches, containing from 
twenty to thirty dates. Dates constitute a large poition of the food of 
the Arabs of the African and Arabian deserts. They are largely im- 
ported into the United States. They are prepared by gathering before 
they are quite ripe, and then drying in the sun. 

The cultivation of the date palm has for ages been an object of first 
importance in Arabia and Northern Africa. The trees are hereditary, 
and are sold as estates, constituting the chief wealth of the inhabi- 
tants. 

8ahal Palmett \ the Cabbage Palmetto, 8. serrulata, the Saw Palmetto, 
S. Adansonii, the Dwarf Palmetto, and Chamaraps Uydrix, the Blue 
Palmetto, all of the southeastern United States, and Washinfftonia Jil* 
ifera, of California and Arizona, are our principal native palms. 

Z//. Tribe Borasshiem. — Borassus flabelUformiSt the Palmyra 
Palm, is a native of nearly all Southern Asia. It has large fan-shaped 
leaves, anda cylindrical stem rising to the height of fifteen to thirty me- 
tres (50 100 feet). Wine, or toddy, and sugar are made from the juice ; 
the young sprouts of the flowering branches are used for food in the 
same manner as asparagus. From the stem is obtained Palmyra wood. 

HypluETie iJiebaiea^ the Doum or Gingerbread Palm, is a branching 
species of the upper Nile region. It produces fruits of the size of an 
apple and with the flavor of gingerbread. A resin derived from this 
tree is known as E^ptian Bdellium. 

Lodoicea sechellarum, the Double Cocoa-nut of the Seychelle Islands 
in the Indian Ocean, is a giant among the palms. It attains the height 
of thirty metres (100 feet), its stem being forty-five to sixty cm. (H to 2 
feet) in diameter. It produces large oblong nuts, which have the apr 
pearance of being double, and which weigh from thirty to forty pounds. 
They are borne in bunches of nine or ten in number, so that a whole 
bunch will often weigh 400 pounds. It takes ten years to ripen the 
fruit, the albumen of which is similar to that of the common cocoa-nut, 
but it is too hard and horny to serve as food. The leaves are made into 
hats, baskets, etc. The demand for the leaves for these uses has become 
so great that the trees are cut down in order to obtain them, and as no 
care is taken to form new plantations, it is feared that this palm will 
eventually become extinct. 

IV, Tribe Calamece* — Calamus Rotang and several other spe- 
cies include the Kattan or Cane Palms of India and the Malayan 
Islands. They have slender reed-like stems which grow to a great 
length, often from sixty to one hundred or more metres (200-300 feet), 
and are imported into Europe and the United States for making chair- 
bottoms, umbrella-ribs, etc. 
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Calamm Draco, of the same region as the preoedioif, jIMb a reddish 
resinous substance Icnown as Dragon's Blood, and wbidi is a seeretion 
coating the surface of the small fruits. Dragon's blood is used for ool- 
oring varnishes and for staining horn. 

Sagui lavi8 and 8. BwrnphU, Sago Palms, are trees nine to fifteen 
metres (90-50 feet) high, natives of Siam, the Indian Archipelago and 
other islands of the East. The sago is obtained by splitting the trunks 
and extracting the soft white pith ; this is thrown into tanks of water, 
in which it is repeatedly washed and stndned until a pure pulpy paste 
is obtained. In this state, in order to preserve it, the natives keep it 
uuder water, and it forms a large proportion of their food. For expor- 
tation it is dried and granulated through sieves. A tree fifteen yean 
of age yields from six to eight hundred pounds of this nutritioas 
material. 

F. Tribe AreeinecB. — Areea Caieehu, the Betel Ftilm of Cochin 
China and the Malayan peninsula and islands, produces a fruit of the 
size of a hen's egg, which is the famous Betel Nut or Pinang of the fax 
East. The nut is cut into pieces and rolled up with lime, gambler, etc, 
in a leaf of the betel pepper, and chewed as tobacco is in this eonntry. 

CaryoUt unns, of India, is one of the wine or " Toddy" palms. It 
grows to the height of fifteen to eighteen metres (60-fiOfeetX and has a 
large crown of compound winged leaves. It is said that this tree will 
yield one hundred pints of toddy in twenty-four hours. 

Ctrcxylon andieola, the Wax Palm of the mountains of New Granada, 
is a tall tree, bearing large pinnate leaves five to six metres (15-20 feet) 
long. It is found on the mountain sides nearly to the snow line. The 
trunk is coated with a resinous wax, which is scraped off by the natives 
and used for making candles. 

CJiamcBdorea of several species, climbing palms of New Qranada are 
interesting on account of their stems being used in forming suspennon 
bridges. 

Saguerua saccharifer of the Malayan Archipelago is a valuable Sago 
Palm. It is twelve to fifteen metres (40-^ feet) high, and bears enor- 
mous pinnate leaves ; a tree grown in the Eew Gardens bore leaves 
twelve metres (40 feet) in length. Sugar is also obtained from the 
juice which flows from the wounded spadix. 

659. Cohort Vm. Potamales. — Mostly herbaceous wa- 
ter plants, with all of the parts of the flower distinct ; the 
embryo large, and endosperm wanting. 

Order Naiadacess.— The Pond-weeds. 

Order Alismacess.— The Water Plantain Family. This order Is 
interesting from the fact of its evident relationship to the Ranales 
(Cohort 36) among Dicotyledons, as long a;;o suggested by Adaoson, 
and insisted upon by Lindley. (Figs. 357-0.) 
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Alisma and Sagittaria are two common genera. 

560. Cohort IX. Triiirales, with one small and little 
known order. 

Order Triurideeo. — Delicate, almost colorless herbs of the tropics. 

561. Cohort X. Dioscorales. — Climbing herbs or under- 
shrubs, bearing reticulately veined leaves. 

Order Dioscoreaceae. — The Yam Family. Several species of Dios- 
corea produce edible tubers. 

2>. saiiva, D, aculeata, and other species of India are extensively 
grown there and in iho West Indies as potatoes are grown in cooler 
climates. 

D, Batatas and D, Japoniea are known as Chinese Yams. 

Testudinaria ekphantipes, of the Cape of Good Hope, is a curious 

Figs. 857-9.— iLLUSTHATiONa op Alisma. Plantaoo. 






Fio. 357. 

Fig. 857.— Flower cnt vertically. Magnified. 

Fig. 858.— Seed. Magnified. 

Fig. 850.— Section of seed. Magnified. 



Fio. 858. 



Fie. 869. 



green-house plant, having a larjje, woody, above-ground corm-stem, 
from which spring every year slender twining stems. 

662, Cohort XI. Narcissales. — Plants with narrow, o:^ 
equitant leaves, having parallel venation ; seeds contob 
endosperm. 
Order Heoxnodoraceae. — The Blood- wort Family. 

Order Amaryllidaceeo. — The Amaryllis Family. Distingii 
from the next order by having six stamens, and leaves which uu. 
equitant. The four hundred species are herbs of temperate and I; 
kal climates ; many possess a narcotic and poisonous principle. 

Agave Americana, the Century Plant of Mexico, is now much gim 
in cooservatories, and is said to bo natura1i;ced in Houtliem Europe. 
California and its native country it bloop— -* ' •«'? of from ten 
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fifteen years, but in cool cIlmnleB it requires from tblrty to seventy or 
more. TLe malurB plont has a cluster of tliich, sharp-pointed radical 
leat^eB, each about 2 metres (6 ft.) lonj;, from the centre of whicli it 
sends up a Sowerins stem 10-15 cm. (4-6 in.) thick, And 5-6 metre* 
(16-20 ft.) bigli, bearing hundreds of j'eltow flowers. Tbe Uezicans 
cut out the central bud juflt before tbe lengthening of lUe flowering 
stem, and from tbe juice, wbicli flows out in great abundBnce. obtain 
by fermentalion the drink called " Pulque," or by dietillatlon the more 
generally used " Mescal." 'i'lie subterranean stems possess a detergent 
principle, nod under the name ul " Amole " are much used by the 
Mexicans in wasliing. TLo strong fibres in the leaves are nsed fTr 
cordage. 

Hamanthui toxicaria, of South Africa, has a poieonons bulb, which 
is used by tbe Hottentots for poisoning tlieir arrows. 
Many species are grown for the l^anty of their flowers ; among these 
• may be mentioned ; 

AmaryUii, of many species, mostly from South 
Africa and South America. 

Qalattthut nitntu, the Snowdrop, of Europe. 
Leucojum neriuim, llie Snonfiake, of Europe. 
NaTci»»ii», of many species ; this includes the 
Daffodil, Jonquil, Polyanthus, etc, all natives of 
Europe. 

Fjff 35Q Flower 

dtaRrsm 'of Iridn- Order Zrldaceae. — The Iris Family. The sta. 
ceai.— Afwr Sachs. niciiB aro only three (by tlio abortion of an inner 
whorl. Fig. 300). and the leaves are equilant. Tbe order contains five 
hundred species, whicli aro mainly found in tlio south temperate clim- 
ates, a smaller number occurrin<; in nortii temperate regions, Thi-y 
contain a purgative principle, which has been used in medicine. 

Croeu) vertivi and otlier species aro commonly grown for their early 
spring flowers ; ihe dried stigmas of C. aatitvi consLitute the drug Cro- 
cus or Saffron used in medicine and also In dyeing. 

Gladiolui psUtncintia and otlier species, Irom tbe Cape of Good Hope, 
are deservedly popular as ornamental plants. 

TrU Qermanira, of Europe, and many other Old World species, are 
common in gardens. 

Our native 7 verikolcr, I. crUtata, and others, are also worthy of 
culture. 

563. Cohort XEE. Taccades.— Tliia includes two small 

tropical orders of herbaceous plants. 
Orders Taccacece and Burmanniaceee. 

564. Cohort XIII. OrchidalSB.— Ilerhs witli a liexumer- 
ous (rarely trinicrous) zygonior]jliic perianth ;. tlio stamens 
and stylo moie or less confluent into u common column, and 
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the minute seeds containing a rudimentary embryo and no 

endosperm. 

. Order Apoatasiacen, a smell order of East Indian plants, irbicli btq 

IntercBling becnuBc ci( tUeir 

evident relationahip to tbe n ^~~^ 

Qrcliids, from whicli they /^^ 

differ in Laving the styla 

parllally free /rom tlie sld- 

Oider OicbtdacesB. — 

The Orcliids. Terreatrial 
or epipliytic plants, whose 
stameae and style are com- 
pletely united into a com- 
mon column or gynotte- 
mium. Tlie three thousand 
species are found iu "all 
cMmates and in all situa- 
tions but iQBritime and 
aquatic." (Hooker.) 

This order has long iieen 
highly esteemed for the 
many curiously shaped and 
colored flowers it aflbrds, 
and many hundreds of its 
species are to be found in 
cnltivatioa in conservato- 
ries. They are interesting 
also from the fact that none 
of them are, nnaidod, capa- 
ble of fertitizinf; tbeir 
ovules, and appear in every 
case to lie dependent upon 
insects for tlie transport of 
the pollen and its depositjon 
upon the stigma. 

This gre^t order is usu- 
ally divided into seven 
tribes, as under. 

Tribe I. CypHpe- ! 
UietB, with two polllnlfer- | 
oua stamens containing i 
■granular pollen (Fig. 302). j 

In this the genua Cypri- ■ 
pedium, which contains our native Lady'ii-SIippers,is tlie moat important. 
Some of the Bpeciea, notably G. upee'abik and 0. aeaulc, are greatly ad- 
mired in cahlvation. 




verLlcHl eecCior 



label! am : 



BTnunetrfcal 



<D, Ita apar ; a and pi, pollsii- 
Id diec ; gt, tho inlnmii (bjoo- 
fft Is Ihe Htlcma wtilch pmjpcli 



470 



BOTANY. 



Tribe II. Neottiece, with a single dorsal anther, containing 
two or four soft pollen masses attached to a viscid disc. Oar principal 
genus is Spirantlies, 

Tribe III. Arethusece, with a single terminal anther, contain- 
ing' two or four powdery pollen masses. 

Our native Arethusa and Calopogon are fine representatives of this 
tribe. The Vanilla plant (Vanilla planifolia, and other species) of 
tropical America, a climbing epiphyte, produces fleshy capsules 12 to 
25 cm. (5-10 in.) long, which are highly aromatic, and much nsed in 
the manufacture of confections, beverages, medicines; etc. When first 
introduced into the East Indies, where it is now much grown, it failed to 

perfect fruit ; artificial pollination hay- 
ing been resorted to, however; the dif- 
culty at once disappeared. . (¥lg.888.) 
Tribe IV. Ophrydew, with % 
single anterior anther, containing two 
stalked pollen masses, each attaelied to 
a viscid disc (Fig. 861). 

Our pretty little Orchis ipeetabOik^ 
and many species of Habenaria, are 
our principal representatives of this 
tribe. From the tubers of Orchis moi- 
aula and other European and Asiatic 
species, the starchy-mucilaginous and 
hijrhly nutritious substance '* Salop," 
is obtained. 

Tribe V. Vandece, with a single 
terminal or dorsal anther, containing 

Fij?. «()2 — Sexual organs of the waxy pollen masses attached to a vis- 

flower of Cijjiripedium calceoluK^ the n\A A\s,r, 

poriuiith, w, icnioved. ^, tjfde view. _,, * 

« . . .... . .. We have no native representatives 

of this tribe. Many of the tropical 
species are of wonderful forms; indeed, 
as Mr. Darwin says of them, they are 
" the most remarkable of all Orchids." In some genera they assume 
the most curious forms, resembling insects of various kinds, birds, etc., 
etc. In Catasetum saccaturriy a diclinous South American species, 
when certain sensitive parts of the column of the male flower are 
touclied by an insect, the pollen masses are by a peculiar contrivance 
thrown out forcibly in such a direction as to strike the insect, to 
which it adheres by a viscid disc, and is thus carried to and brought in 
contact with the stijjma of the female flower. 

Tribe VI. Epidendrew^ with a sin jrle terminal anther, contain- 
ing stalked, waxy pollen inaescs, these not attached to a viscid disc. To 
this tribe bclonpr in tlj(5 United States Tipularia, Blctia, and I^nden^ 
drum, the latter uu epiphyte, occurring only in the Southern States. 




Ji, back view. ( ', front view. /, the 
Inferior ovary ; ff«, the column or ^^y- 
noHtemium ; aa, ntaniens ; /», eierile 
fitamen or tstaminode ; n, stigma. — 
After Sachs. 
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01 the exotica, Catogyne, Latia,GaUlfiiiT, etc 

Tribe VIJ. MalaxiiletB, witli & amgle dor- 
sal, terminal, or anterior anther, which containa four 
, stalklesB, waiy pollen masaes, not provided with a 
I viscid disc. 

Calypw. LiparU, CoraUorhiai, and other genera 
:)Ccur in the UDiteil States ; the last named appeara 
:o be parasitic. Amoog the tQBn; exotics niaj be 
mentioned Sulbophgllum, BendrMvm, Malaxis, 

l.m 886. Cohort XIV. Amomalea. — Herbs 

(some almost arbores- 
cent) with hexamerous 

I / I (fll and mostly zygomor- 
pbic perianth; sta- 
mens six, generally 
from one to live only 
polliniferouH. 

Order Bromeliacefe. 

—The Pioe-applo Famllj. 

Distinguished from the 

nest by tlie regular flow. 

era and sii pnrfect sta- 

tncDH. About two hundred 

apeciea of almost entirely 

tropical plants coiiKLitute 

thia order. But one genua 

ITiUandsia) ia represented , 

in the Southern United a 

States ; of the eight or len '*'' = '"" "' "■"■^- 

ive species, the Long Moas {T. vtneoidft) of tli 
I Southern Atlantic coast is the heat known. It i 
I used in uphulaterj and in the manufacture of mat 



a saliva, the Pine-apple, supposed to be 

11 1 I'M 1 native of Brazil, is now cultivated tliroughouttha 

' '■''■' world. In cool climates it ia grown in hot-liousee, 

B asid that these are much better than those 

grown out of doors in warm ctimatea. Tlie fleehj 

Fruits are aggregated into solid cone-hkemasaes (Fig'. 

Fig. Sfi».-RLpensd 304). the well-known fine-applea o( commerce. 

op n and showlDg tlie Order BcitamineEe. — The Banana Familj', with 

'*'*^°- zjgomorphic perianth, and one to five, veij rani; 

six, perfect atMoena. Three sub-ordera are well marked. 




part such that the veins rarely are parallel to each other, and 
in their anastomosing they form an irregular net-work. 

Tbe germinatiaa of DicotjledoDS itia^ be iltuatrated b^ a conple of 
examplee. In tlie seed of the Windsor Bean (Fig. 867) the embiyo 
entirely fills up the seed-cavity, tlio endosperm liaving all been ab- 
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moved ; c. roioalDlDg cotyl^ 

— , „... - — ,,— - . „, . — . , J. germinating seed ; «, teed- 

cost, psTtlT lorn aivBy at l; n, the hlluni; it. peiEole or une oT Iho ci>lyJed<mB; t, 
cuned epfcotvIedoDary stem ; hr, (hurt bypceolyledotiai? affm : It. main niot ; ua, 
•ex ; Icn, bud in the aiil t)r one oT the coiyledoDs.— After Sacliii. 



FiR. am.—m 

In A and B). t. aeed-coj 
le seeds ut Eap/lotOiiKfa.— 






uncle, a peculiar appendage to 



sorbed. Tlie tliick cotyledons lie face to face, and are attaclied below 
to llie small stem of the embryo plant. The stem eiteuda upward a 
eliort distance between the cotjIbdonH, bearing a few rndimentair^ 
Ifftvva and itaelf ending in a punetum vegetalionii (Fig. 388, m), th« 
whole constituting the plvmide. The downward prolongation of llio 
slKiii (commonly bat erroneously called the radicle, for it is not a llttis 
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toot) ends ia • fer; aliort root, nlilcli b contlnaoaa irltk Uie stem.* 

Under the proper condiliona of beat and mokstuce, the root elougatee 

and pusliea out tlirouglt the micro- 

pyle of tlio seed-coBt ; iil the aama 

time, the stolka ot tbe cotj'iedoos 

elongate and thus bring the plumule 

outside of the eeed-coat, tiie cotvle 

dons oione remaining'. During the 

first few daj8 of its growth tlie 

j'ouDg plant ia nouriahed bj the 

Btarch in the cotyledona, which in 

this apecies remain durin^the whole 

pKicees of germination beneath the 

ground enclosed Intheeeed-coat. In 

the common Vield Bean (Pliateoluti) 

the germiuntion is tbo same, cxci.pt- 

ing lliat the hypocotjledonar; stem 

elongatea, and brings tlie cotjledons 

wlilch liave slipped out of the seed 

coat above the ground. 

The seed of iiJcinu* (Che Castor 
Oil Plant) contains a targe embryo 
Barrounded by & thin layer of endo 
sperm (Fig. 308, /). In its germina 
tlon the root and hypocotyledonary 
stem elongate, and thug brinff the 
seed-coat willi tlie contained cotj- 
ledona above the ground (Fig. 868, 
II.). The cotyledona remain within 
the seed-coat until they liavo abaorb 
ed all of the endosperm ; when tliis 
is accomplished the empty seed-coat 
falls away, and tbe freed cotyledona 
expand aod aaautno to eomo extent 
the function of ordinary foliage 

The venation of the leaves of Di 
cotyledons is easily studied by n 
staling thoni bo us to remove 
parenchyma (raeEophyil), Icavinu . 
otlly the fib ro- vascular Luiidlys. 
While there is as q rule a general 
likeoeBS betn-ecn thorn, there is yet 
an almost infinite diversity in the : 




Fig aeg — Longltndlnal tectlim of the 
PItfuealaii inuW_gorm. parsJlel lo ihe 

pb, Ihc pcllol'cn' ot the llrat fnllBire 

r. _ , , prnauDblmii ol Tfia 

ar tiondloB ; *e, hypocoty- 
iuihoflsure). x aO.-4fler 



a a few recent ones, a structure called 
Dr. Gray vory properly defines It as 
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detai'ts. The geueTal diBpo^tion uf tlie Btnaller Toins is well illnstnted 
by ¥\g. 3C9a.* 

568. — The sub-class Dicotyledon es is composed of thirty- 
six cohorts, containing in all from 150 to SOO natural ordei's. 
For convenience, the eoliorts are separated into three artifi- 
cial groups — the Apetalfe, Gamopetalae, and Choripetala 
(Polj-petalffi) — an arrangement which does violence to nature, 
separating widely many orders which are evidently closely 
related to each other. 

I. APETALjE. Plants whose flowers generally have but 
a single floral envelope (calys), 
this even, in some cases, wanting, 

A'W(7V\\ ^®®" ^"^^"^ 1. — Bantalalea. 

I \~j-\j>^y\\ Herbs, shrubs, or trees, mostly 

P^~^^-'-fXf\\\ parasitic, with inferior ovary, 

//T \ F I w Vn\ generally naked ovules — i.e., no 

integuments — and seeds usually 

containing endosperm. 

Order Balaaophoren. — Fleohj' 
leafless parasites, mostly of tlie trop- 
ics. One species, Cynomorium coecin- 
1, of tije MediterrBDeau region, is 
soiuetimeB enten. 
Order Santalaceee.— Leafy Lerbs, 
FIk WOa— Frttcment of »len.-ofa all nibs, or trees, mostly parasitic, num- 
flu ttin ■ rLt Lilian d venation, r !>eriiig about 200 species, nliich are 
mnrgiu of lesf x 40— Aficr Uu distributed ill temperate and tropical 

Camnndra vmbelUi a, a perennial herb, is our luost common repre- 
scntative of tlie order. 

Santalum album tlie Sandalwood Tree of t^nutli Asia, alt Bins a height 
of veteu to cinlit nictTes(£S feet). Its dark n-d wood is used in cabinet- 
mnkiQjT, and tor burning incense in Huddliiat temples. Other epeciea 
tnim the Pacific islands also furnish sandalwood. 

Tlie Quaudang Kut of Australia is the edible fruit or a small tree. 




" tiie nnme of an imaginary sometiiing inti^rmediate between primary 

■* The student who nishea to study tliis subject fully should coasult 
the pnpera of Dr. Etlingshausen. publislied in Deni:»chr\flea and 
Silz'nigiiicrkhtt Wun. KaU. Ahiil. \Vuseii. They ore eiceliently 11- 
liisliated vfitli many " nature printed " plates. 
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Order Loranthacese. The Mistletoe Family. Evergreen elirubs, 
. parasitic upon oilier Dicotyledons. About 450 species are kuown ; 
these are mostly tropical. 

Vhcum atbunit the Mistletoe of England, Europe, and Northern 
Asia, grows abundantly upon the apple and many other trees, rarely, 
however, upon the oak. The viscid fruits are used in making bird- 
lime, and its twigs and brandies are much used in Christmas decora- 
tions in England. It was held sacred by the Druids, who made use of 
it in their religious ceremonies. 

Phoradendron flavescens, the American Mistletoe of the Southern 
United States, is well known. On the Pacific coast, a variety of this 
species is common on the oaks. 

Six species of Arceuthobiumy small brown branching]: parasites on 
Conifers, are known in the United States. A, inisUlum occurs in the 
Northern States. 

570. Cohort rC—Quemales. Trees and shrubs, not at 
all parasitic, with diclinous flowers, mostly in catkins, infe- 
rior ovaries, and seeds destitute of endosperm. 

Order Cupulifereae. The Oak Family. Trees or shrubs with 
simple leaves ; fruits (nuts), one-celled, one-seeded, one to three en- 
closed in an involucre. This valuable order contains about 800 S))ecie8, 
which are distributed mainly in the Northern Hemisphere ; in the South- 
em Hemisphere they occur in Chili, New Zealand, and the mountains 
of South Australia. Most of the species are astringent, which is due 
to the tannin they contain. 

The order is of great economic importance on account of its valuable 
wood, which 10 used not only as a fuel, but still more in the manafac 
ture of implements and utensils, and in the construction of houses, 
ships, etc. It is divided into two sub-orders, which are sometimes re- 
Ijrardcd as orders. 

Sub- Order Corylece. Shrubs and small trees. 

Carpinus Americana, the Blue Beech, or Hornbeam, is a small native 
tree with white, fine-grained, hard wood. As the European (7. betulus 
is used in turnery, doubtless our species might be also. 

Corylus AveUana, the Filbert, is a shrub growing wild in Europe and 
Western and Northern Asia, and now cultivated in Europe and the 
United States. It is grown principally for its edible nuts, although the 
straight rod-like branches are largely used in making hoops, crates for 
merchandise, etc. White Filberts, Red Filberts, Cob-nuts, and Bar- 
celona-nuts arc some of the cultivated varieties. C. Americana, the 
common wild Hazelnut of the Eastern United States, is much like the 
preceding, but smaller in size of shrub and nuts. Its nuts are gath- 
ered and eaten, and are occasionally found in the markets. 

Ostrya Virginica, the Ironwood of the Eastern United States, is a 
small tree having a hard, fine-grained wood, which is valuable for fuel. 
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Althnagti eapabln ol manj usee in tlie arts, it Iibh been, to ai greBt.es- 
tent, neglected. Tlie trunbH of the joung trees are much nsed foi! 
levers in saw-mills and tog-yards, Lence one of its popalar name*, 
Lever-wpod. 

Sub-Order Quercinea. Mostly large trees. 

Vaslanea Tesea, the so-called Spauieh CkestDut, is a native of Aaia 
.— lu-uRBATioaa or Hfmanat Rubub. 




Fia. ara. Fib. SM. 

Fig jn).— Mule and female bunrhes, vith a ripe rciiH at tbe B[de. 
Fli!- 371.— Mule flower. Mngnifled. 
F.g. ar*.— FemHle flower, HugniBL'd. 
FI-. 318.— Female flowtr. In venicBl section. Magniflad. 
Fig. arj,— VertitiU wiciioii of trull. 

Minor and the region eastward to the Himalayas. It is foand id Cen- 
tral and Southeastern Europe, but it was probably introduced from tlia 
East 3000 or more years ago. It furnishes a valuable coarse -grained 
timber, and its fruits are the "Spanish Cliestnuts" of the markels. 
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Several varieties occur in North Africa, Japan, and North America, C, 
vesca^ var. Americana, 'Our native Cliestnut, of the Eastern United 
States, is a large tree, with smaller and sweeter nuts than the Old 
World variety. Its wood, which is light, coarse-grained and easily 
worked, is highly prized for making doors, cases, certain kinds of fur- 
niture, etc. • 

Fagus syhatica, the Beech of Europe and Western Asia, supplies a 
hard wood much used in chair-making, turnery, and in the manufac- 
ture of wooden shoes. Purple Beech, often cultivated as a curiosity, 
is a variety of this species. 

F, fenniginea, the common Beech of the Eastern United States, is a 
large spreading tree ; its wood is reddish in color, and of great hard- 
ness when dry, and is used in making carpenters* tools, and for other 
purposes. Its nuts, known as Beech-nuts or Beech-Mast, are nutritious, 
and, where abundant, are used for fattening swine. 

In Southern South America, New Zealand and Australia, there are 
six or seven evergreen species of this genus. ^ 

The genus Quercus includes the Oaks, in all about 250 species, which 
are widely distributed in the Northern Hemisphere ; none occur be- 
yond the equator. De Candolle {Prodi'omus, Vol. XVI.) divides the 
genus into six sections, four of which are exclusively Southeastera- 
Asiatic. 

Section I. — The Scaly-Cupped Oaks. These include the common 
oaks of Europe and America. T bey are again subdivided into two sub- 
sections — viz., the White Oaks and the Black Oaks. 

(a) White Oaks. 

Quercus Rohur, the British Oak, of England and the Continent of 
Europe. It is a stately tree, supplying a most valuable timber for all 
kinds of constructive purposes, in naval, civil, and military engineering. 
It is considered to be superior to all other kinds of oak for its timber. 
The bark contains tannin, and is much used in tunning. (Figs. 370-4.) 

Q, Lusitanica, var. infectona, of the Levant, produces the Nutgalls 
of commerce ; these are morbid growths on the petioles or midribs of 
the leaves, resulting from punctures made by an Hymenopterous insect 
of the genus Cynips, Their value lies in the tannin they contain, 

Q. alba, the White Oak of the Eastern United States, stands next to 
Q. Robur in the value of its timber, which is used in this country as 
British Oak is in Europe. 

Q. zirenSf the Live Oak of the Southeastern United States, and ex- 
tending westward to Texas, is a large tree, twelve to twenty metres 
(40-GO feet) high, with spreading branches, bearing small entire ever- 
green leaves. Its hard and heavy wood is very strong and durable, 
and has been much used in ship-building. 

Q, chrysolepiSy the Canon Live Oak of the canons and mountain- sides 
of California, resembles the preceding in many respects, being like it 
an evergreen, and sometimes attaining a height of from twelve to six- 
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teen metrM or more (4(MS0 feet). *' It ftinilibei' f lie ImuMI oskwood 
of the Pacific Coast, and is nscd in making ex-bows^ aat4madlei^ (ste." 
(Vasey). 

Q. 8ub€T, the Cork Oak, is fonod in Soatitem Franoe, SpeiBt ItaHj* 
Sardinia, and, to a limited extent, in Northern Africa. It is a spreads 
ing topped tree, l)earing oval, dentate evergreen leaves. * Certain lay- 
ers of cells in its bark retain their power of growth lor a long tixne, 
and give rise to a thick mass of cork. This is removed every eight or 
ten years by making vertical and transverse cots in the baric,' and tben 
peeling off all but the inner bark layers. Most of the supply of cork 
comes from Spain and Southern France. The tree mighit very praAfe- 
ably be grown in our Southern States and. in California. 

Q, eerris, the Turkey Oak of Sontheastem Europe, Is a fine tneiritli 
deddnous, lobed leaves, and bears a considerable zeflemUaiiee to onr 
native Q, macroearpa, from which it dURns, however. In reqolring two 
years to mature its fruits. Its timber is modi used lor shlp-bnUdiiig 
and other purposes. 

(h) Bktek Oak». ' 

la this are the Black Jack (Q. nigra), theuBed Oak (Q.r«&fo), Scarlet 
Oak (Q. eoccinea). Quercitron Oak, {Q, ecccinea, var. tinetoria\ all of 
the Eastern United States. The timber obtained from these is coarse- 
grained, and not so durable as that of the white oaks ; the two last fur- 
nish a yellow dye, Quercitron, which is derived from the bark. Q. agri^ 
folia, the Field Oak of California is a broad-topped- evergreen species. 
Its wood is of but little value. 

Section II., the Spiny-Cupped Oak, includes but a single species, 
found in California. 

Q. densiflora, the California Tan-bark Oak. This is a beautiful tree, 
often thirty metres or more in height (100 feet), with curious chestnut- 
like fruits. 

The remaining sections contain eighty to ninety species, confined en- 
tirely to India, China, Japan, and the Malay Islands. They differ in 
many respects from our oaks. 

Order Juglandacess.— The Walnut Family. Trees and shmbs 
with pinnately compound leaves ; fruit a dry drupe, containing a hard, 
one-seeded nut (Figs. 380-883). This family includes aboat thirty spe- 
cies, about equally divided between North America and Asia. They 
possess an acrid aromatic principle, which has been used in medicine. 

Juglans regia, the Walnut of the Old World, is a native of Asia 
Minor and the country eastward, but long cultivated in all parts of 
Europe, and, to some extent, in this country. The light brown wood is 
highly prized in England for cabinet-making, the manufacture of fur- 
niture, piano-cases, gun-stocks, etc. Its thin-shelled nuts are highly 
esteemed, and are imported from Europe in large quantities under the 
name of ** English Walnuts." (Figs. 875-82.) 

/. nigra, the Black Walnut of the Eastern United States, is a giant 



tree, oRen fortjtofiftj' metres (130-160 fe«t) in hcifilit. Itadark brown 
timber is fallj as valaablo as tLe preceding, and is used for tUe EAina 
purposes. It is exported in considerable quantities lo England. . Its 
Pios. 375-88.— IiiDf 




Fig. 378. Fomalc Bower. Mt'nlfled. 

--^- IvertliaJlj. MaL-nifled. 

B^ STB.— Hale flower. HBgnlded. ET«. Sn.— Uate flanerclnsler. 

Wfg. no.— Bliw fruit. Vig. SSI— Bndoorp. Fig. Sae.—Seed. 



Kg. WT.— Pemile flower 
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till ck-filiel led and stronger-tasting nuts are occasionally found In tlie 
markets. 

J. cinerea, the "White Walnut or Butternut, of the Eastern United 
ptates, is a smaller tree, furnishing a valuable lighter colored timber 
than the preceding. 

Two small species occur in California, Arizona, and Texas. 

Carya a ha, the Shell-bark Hickory, and C. sulcata, both lar^^e trees, 
of the Eastern United States, furnish a iii^hite, tough, and hard timber, 
useful in the manufacture of agricultural implements, and for many 
other purposes wliere great strenj^th is required. It is not well adapted 
to use in large masses, as it is liable to early destruction throuf^h decay 
and the ravages of wood-boring insects. The fruits, known as 
" Hickory-nuts/' and highly prized for eating, are found in our mar- 
kets, and are also exported to England. 

G, olivaformis, a small tree of the Southern States, furnishes a thin- 
shelled edible fruit known as the ** Pecan-nut." 

Other species of Carya furnish valuable timber, and from the nuts 
of this and the preceding species valuable '* nut-oils" used in paint- 
ing are obtained. 

571. — Cohort m. Asarales. Herbs, with mostly mon- 
oclinous flowers, inferior ovary, and seeds with integuments, 
containing minute embryo usually surrounded with endos- 
perm. 

Order Rafflesiaceae. — Parasites upon the stems and roots of Dicoty- 
ledons. Twenty or more species are known, distributed throughout 
the hoiter parts of the world. 

liaffleaia Arnoldi, of Sumatra, is the most remarkable member of the 
order. It consists of a gij,'antic parasitic flower nearly a metre in di- 
ameter (3 ft.), with live mottled-red spreading petals. It is parasitic 
upon a woody climbing plant {Ciss^is an guHti folia) nearly related to the 
Vine, and in its growth forms scarcely any stem, developing almost at 
once into a giant flower-bud. It was discovered in 1818 by Dr. Arnold. 

Order Aristolochiaceae. — Mostly tropical herbs, including; about 
200 species. Three species of Asarum, and three of ArUtdochia occur 
in the United States. 

572.— Cohort IV. Nepenthales. Climbing shrubs, with 
diclinous flower?, a superior three to four-celled ovary, whose 
many seeds contain an endosperm. 

Order Nepenthaceee. — Plants of the East Indies and Australia, of 
ten or twelve species, all belonjrinor to the genus Nepenthes. The 
leaves are prolonjred into a slender tendril like; organ, upon whose ex- 
tremity there devcjlops a hollow closed body, which finally becomes 
open by the separation of its apex in siioli a manner as to form a 
hinged lid (Fig. 383, d, e,f). In the cavities of these pitchers* as they 
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are called, a watery, Hliglitl; acid fluid la secreted ; apnn tlieir borders 
are Becreled honey or nectar drops, nhicU attract iDsecta, and these fall- 
iag into tlie fluid witliin are soon dissolved bj it, and tlieu absorl>ed by 
the plant for its nour- 
igbraent. 

573.— Cohort V, 
Fiperalea. Mostly 
herbs, with spiked 
flowers and superior 
one-celled and one- 
seeded ovary. 

Order Oeratopliyl- 
leae. — Aquatic herbs of 
tbe Northern Hemi- 
sphere. 

Order Ohlorantha- 
Cee9. — Klirubby plants, 
mostly of the tropics. 

Order Piporaceas.— 
The Pepper Family. 
Herbe, shrubs, or small 
trees, almost coDflned to 
the tropics ; generally 
with a pungent and 

Ov«r 1000 species are 

We have one species 
of Saarurii% in tbe East- 
ern, and one of Antmi- 
optii ia tlie Southwest- 
ern United Stalea. 

Two tropical g^sro. 
Piper and Feperamia, 
include nearly all the 
Hpecies, the first con- 
taining 630 and tlie sec- 
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>eiio1«: b. bludoni 



laivcR of Xtprudft 

ffln8udJl■^l ...... 

ib;d.e. pitcher;/, Its 
h In yODnecr. Lhe lid hm not 
I of tbe pIlcbei.—Afler Da- 



Piper nigrum is n yi-tecpirtu 
climbing East lodinn ''^""°- 
plant, with heart-shaped leaves ; it bears spikps of berries, which, 
when gathered green anddriud, constitute the Black Pepper of com- 
merce. The ripe berries, when dried, constitute White Pepper. Pi^p. 
per is now grown in the West Indies. 
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P. Cuheba, whose dried nnripe berries are known in pliarmacjr as 
Cubebs, is a native of the East Indies. 

F. Beth, of the East Indies, is the Betel Pepper, whose bitter aro- 
matic leaves are mixed with Areca-nut and lime to form a masticatory. 
(See Betel Palm, p. 46G.) 

From the thick rhizome of P. methystieum the inhabitants of many 
of the Pacific islands make a disgusting drink which is very intoxica- 
ting. 

574.— Cohort VI. Buphorbiales. Plants with mostly 
diclinous flowers, with a superior two to many-celled ovary ; 
seeds containing endosperm. 

Order Lacistemacese. Shrubs of tropical America. 

Order Geissolcmeae, containing a single shrub, of Southwestern 
Africa. 

Order PeneBaccso. Evergrcm shrubs of South Africa. 

Order Euphorbiacese. — The Spurge Family. This vast group of 
upwards of 3000 species can not be defined by anyone character. They 
may generally be distinguished by their three-celled ovaries and milky 
juice, although neither of these characters is universal throughout the 
order. The species range in size from small herbs to gigantic trees, 
and are distributed throughout all climates except beyond the Arctic 
Circle. They are much more abundant, however, in tropical countries 
than elsewhere. With few exceptions they possess an acrid principle, 
which is often poisonous. 

Many of the species are of economic importance, a few of which only 
can be mentioned here. 

Manihot palmata and M. utilisHma, slender plants of tropical Amer- 
ica, and now cultivated in many tropical countries, have thick starchy 
roots. The starch, separated and washed, is imported under the name 
of Brazilian Arrowroot. Tapioca is prepared by heating the separated 
and washed starch upon hot ])lates. Cassava is made from the crushed 
roots by drying the pulp without separating the starch. These three 
substances are highly nutritious, and are much used as food by the 
natives, and are, moreover, largely imported into this country. Their 
value is all the more remarkable from the fact that the root of the 
second named species above is in its raw state deadly poisonous. 

Ricinvs communis, the Castor Oil plant, a native of India, is now 
widely ^rown for its oily seeds, from which Castor Oil is obtained by 
pressure. It is extensively grown in the Mississippi Valley. In Ger- 
many it is grown for its leaves, which are fed to silkworms. It is a 
beautiful ornamental plant, atid when grown for this purpose is called 
the Palma Christa. 

Croton Oil from (Jroton Tiglium, and Pinhoen Oil from Jatropha Cur- 
cas, are drastic medicines. Gum Euphorbium, the dried milky juice 
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of various African and Indian species of BupJiorhiat Cnscarilla Bark and 
Melanibo Bark from species of Croton in tropical America, are more or 
less known in pharmacy. 

Hevea Ouianensia and other species of the genus, natives of the 
northern part of South Amerijca, furnish the important substance 
Caoutchouc, or India Rubber. The trees are from fifteen to thirty 
metres in height (50 to 100 ft.), and bear trifoliate leaves resembling 
those of the Scarlet-runner bean in size and shape. The natives make 
incisions into the trees, from which the milky juice exudes, and this 
evaporated constitutes the crude Caoutchouc. By heating the crude 
product with sulphur it is hardened, and is then known as " Vulcan- 
ized rubber." 

Exccecaria sebifei^a, the Tallow tree of China, now cultivated in the 
warmer parts of America, has its seeds coated with a white greasy sub- 
stance, which yields a valuable tallow from which candles are made. 

Aleuritea Moluceana, the Candle Nut tree of India and the Pacific 
islands, produces a largo oily fruit, which is itself burned and used as 
a candle, or from which a valuable oil is extracted. 

The most valuable timber of the order is furnished by Buxus semper^ 
virens, the Box tree of Europe and Asia. It is a small evergreen 
tree, with a very hard yellowish wood, invaluable in wood engraving, 
the manufacture of mathematical instruments, etc. Our chief supply 
comes from the Mediterranean ports. A dwarf variety of this species 
is used for bordering garden walks. 

African Teak, a very heavy and hard wood from Africa, is supposed 
to be derived from Oldfieldia Africana, which has been doubtfully re- 
ferred to this order. 

Among the plants grown for ornament are many species of Euphor- 
bia, an immense genus of 700 species, distributed very widely ; in 
Africa they assume a Cactus-like aspect, having thick succulent stems. 
These and many other species are to be found in conservatories. Tlie 
curious Xylophylla, with flat leaf-like branches, bearing flowers upon 
their edges, is also common. 

The Sand Box tree of tropical America bears a curious many-celled 
fruit which when dry explodes with a loud report. 

The juice of many of the species is poisonous when dropped upon the 
skin, or into a wound. The Manchineel tree (Hippomane ManciruUa) 
of South Florida and the West Indies is extremely poisonous, but many 
of the stories told of it are fabulous. 

Zebra Poison is the name applied to Euphorbia arborea ; branches of 
it placed in water render it sufficiently poisonous to kill the animals 
which drink it. 

575.— Cohort Vn. Amentales. Woody plants, with di- 
clinous flowers, mostly in catkins; tlio one or two-celled 
ovai'y superior, and the seeds with no endosperm. 
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Order BolioaoeaB.— The Wlllnw Famllj'. DloodouH trwa uA riimbi 
nltli iiakeil flowers — i.t., llie perianth wnntin^. The species, of whleh 
tliire are 180, are principally Inund <n the North Temperate and 
Arctic Zonei ; bejond the tropica tliey are rare, and uuie occur In 




lluwcr. Hoifiilllsil. 
Btiibrj-o. Mnitnldol. 



AuHtralin nnil tho Smilli Piii-illd UIiuicIh. Tlivy rontaiii a bitter aetrln- 
gi^iit priiicl]il[i iiwl'iil ill 111 [-din II II lut n li-lirifii^i<. 
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" 8, Btihyhnica, the weeping willow of Persia, is well known under 
cultivation. 

8, alba and other large species of Europe furnisli a light firm wood, 
much used for many purposes. 

By charring the wood a fine charcoal is obtained, mucii used in the 
manufacture of gunpowder. In the prairies of the Mississippi Valley 
the species last named is planted in compact rows to serve for hedges 
and to break the force of the violent winds. 

Some of the larger of our many native species might profitably be 
used for their light timber, which in some cases is quite durable. 

Populus Canadensis, the Cottonwood of North America, is a very 
large tree, whose white wood is suited to many manufacturing pur- 
poses. 

The " Lombardy Poplar," a variety of P. nigra, and a native prob- 
ably of Western and Northern Asia, and the Abele tree (P. alba) of 
Europe, are commonly grown on large grounds. 

Order Casuariness. — Leafless trees, with pendulous Equisetum-like 
jointed stems. Twenty five species, mostly natives of Australia, are 
known. Some of them are large enough to supply a valuable timber 
for ship-building, and many are favorites for ornamental purposes in 
Australia. 

Order ICyricacese. — Monoecious or dioecious shrubs, often with a 
glandular waxy pubescence. The thirty to thirty-five species are 
widely distributed throughout the North Temperate Zone, and in trop- 
ical Asia and South Africa. 

The berries of Myrica eenfera, the Bay berry, of the Eastern United 
States, and other species in Europe are covered with a wax, which is 
gathered and made into candles. 

Order Platanacess.— The Plane Tree Family. A small group of 
live monoecious trees, with the flowers in globose catkins. 

Platanus occidentalis, the Plane tree, Buttonwood, or Sycamore of 
the Eastern United States, is a large tree with thin white bark. Its 
reddish wood is valuable, and should be more used. A nearly related 
species occurs in California and two in Mexico. The fifth, P, orientaX- 
is, is the only Old World species. 

Order Betulacese. — The Birch Family. Monoecious trees with 
flowers in slender catkins. The species, forty or more in number, are 
found throu^ifhout the North Temperate Zone, and in South America. 

Betula alba, of Northern Europe, Northern Asia, and North America, 
is a useful species. Its wood is valuable for fuel, use in manufactures, 
and for making into charcoal. Its bark is made into shoes, boxes, etc. ; 
it is used in tanninor leather, and from it by distillation an oil is ob- 
tained which gives to Russia leather its peculiar scent. The people in 
the high north latitudes also use the cellular and starchy part of the 
bark for food. 
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The bark of B. papyracea, of tlio Eastern United States, is used by 
the Indians for making their " birch bark canoes." 

The wood of species of Alnus, the Alders, is very durable when 
placed under the ground or water. It is also made into wooden bowls 
and other domestic utensils, and is in some places grown for making 
into charcoal. 

576.— Cohort Vm. XJrticales. Mostly diclinous plants, 
with superior one-celled ovary, and single seed mostly with 
an endosperm. 

Order TJlmaceae. — The Elm Family. Trees or shrubs of the North 
Temperate Zone, having mostly monocliuous flowers, and a watery 
juice. About one hundred and thirty ppecies are known. 

Ulmus campestriSf the common Elm of Euroi^o and Western Siberia, 
is a large tree, thirty to forty metres (100 to ISO ft.) high. Its timber is 
valuable for works under ground or in water, and is besides much used 
by wheelwrights. The tree is common in American gardens. 

U. Americana, the American White Elm of the Eastern United 
States, and now much grown in Europe, is one of our finest Icokuig 
trees, and deservedly popular as an ornament in large grounds. Its 
timber is valuable when used entirely under water or in the ground, 
or when kept continuously dry ; otherwise it decays rapidly. 

U. fulva, the Slippery Elm of the Eastern United States, supplies a 
valuable timber, and its mucilaginous inner bark is used for medical 
and surgical purposes. 

Celtis occidentalism tlie Ilackberry of the Eastern United States, is a 
lofty tree which furnishes a white hard timber, which is not, however, 
very durable. 

Order Cannabineae. — This contains the two dioecious herbs, the 
Hemp and the Hop. 

Cannabis sativa, the Hemp, is a tall herb, two to three metres (7 to 
10 ft.) in height, indigenous in the northern parts of India, but now 
generally cultivated in all temperate and warm regions. Under the 
names of gunja, hhariff, churrus, hoscJdsch, etc., the natives of India and 
Central Africa use tlio dried leaves, stems, flowers, and the resinous 
matter which develops on the plant. When smoked, or drank as an 
infusion, tliese arc highly intoxicating. The fibre obtained from its I 
bark is stronjr, and much used for cordage. 

Humulus Lupulvs, the Hop. a native of temperate Europe, Asia, and 
North America, is grown for its bitter principle, Lupulin, which de- 
velops in the female flower clusters, and which is much used in the 
manufacture of beer, ale, etc. 

Order Moraceae. — The Mulberry Family. Trees or shrubs, con- 
taining a milky juice. The order contains between 800 and 1000 spe- 
cies, and they are for the greater part natives of the tropics. Many 
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of tliettt contain an acrid polaonoas principle, wlille mme ■ 
innoxiouB, but afford 'wbolMmme food. 

Artoeai-put incUa, llie Brmd Fruit tree, a native of tlie Pacific Is- 
lands, and now common in tropical countries, attains a height of from 
six to ninemetres(SO toSOft.). Tlie Qeslij receptacle and a^Kl'^^en'^ 
carpels form a mass as large ns a man's Ijead, This " rruit," when 
gathered a little before it is ripe, and baked, looks and tastes mnch 
like bread, and is largely eaten by tropical people. Tlie Jack Ftuit of 
ludin {A. intfgi-ifaliiiK) Is Klmilnr, but not bo palatable. 

Fieua Caiiea, the Fig. a native of Western or Soutliem Alls, !■«■ 
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been caltivatcd toV ages. It ia now found in all tropical and 8nb-trnp- 
Ical countries. It is grown In the Southern United SIdIps and in Cali- 
fornia. Tholreontlaina alteight of from five tosix inetn-s (10 to SO 
ft.), and bears pear shaped cloaed receptacles (Pig. 301), inside of which 
ore the minute flowere. The ripened nod dried receptacles constitute 
the Figs of commerce. Our supply comes mainly from the Mediter* 

OalactodendTon iitSe (Bro»imum utUe), a tall tree, twenty-flvo metrei 
high (SO tc), of Venezuela, whoae milky juice is used by the natives as 
a substitute for milk, to which it bears a close resemblance. The tree 
M hence called the Cow Tree. 
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Moints nigra, the Mulberry tree of Persia, is now cultivated in Eu- 
rope and tlie United States for its edible fruit masses. Its leaves are 
used to feed to silkworms, but not to so great an extent as tboso of 
M. alba, the White Mulberry, which has been used from time imme- 
morial for this purpose in China. 

M. TvJbra, a native of the Eastern United States, bears valuable 
fruit<». 

Several of the trees of the order vield Caoutchouc. The most im- 
portant of these are Ficus elastica of India, and Casii'loa clastiea of 
Mexico and the West Indies ; the first named is a common greenhouse 
plant. 

Gum Ijac is a^resinous exudation collected from nn Indian species of 
Ficus, whose branches have been punctured by an hemipterous insect, 
Coccus lacca. 

The wood of many species is valuable. 

BroHmum Ouianenm, of Guiana, produces the beautifully mottled 
and streaked Snake wood, much prized by cabinetmakers, and for 
making bows. 

Madura aurantiaca, a tree eight to fifteen metres (35 to 60 ft.) high, 
growing in Arkansas, Texas, etc., supplies a very hard wood used by 
the Indians for making bows, hence one of its names, ** Bow-wood." 
Under the name of Osage Orange, it is much used as a hedge plant. 
Its wood yields a coloring matter used as a dye, and from M. tinctoria, 
of the West Indies, the dye known as Fustic is obtained. 

The bark of many species yields tenacious fibres ; thus from tho 
Paper Mulberry {Broussonetia papyrifera), a Chinese and Japanese tree 
eight to fifteen metres (25 to 50 ft.) in height, the Chinese make paper, 
and tho Pacific Islanders make cloth. One of the most remarkable is 
the Sack tree {Aatiaris saccidora) of Western India; its bark is so 
tenacious that after beating, it may be removed in sections, which are 
used for sacks for carrying rice, etc. 

The Upas Tree of Java (Antiaris toHcaria) is poisonous, but it is by 
no means as virulent as it has been described. It frequently grows in 
volcanic valleys partially filled with carbon dioxide and other noxious 
gases, and to this fact is doubtless duo the marvellous stories told of it. 
However, from its juice the natives prepare a deadl^poison for their 
arrows. 

The Banyan Tree (Ficus Indica) is remarkable for its numerous ad- 
ventitious roots, which grow down from its horizontal branches, and 
thus enable it to extend its top very greatly. One on the Nerbudda, 
with three hundred and twenty of such supporting roots, covers an 
area two hundred metres (GoO ft.) in diameter. 

Order XJrticaceeB.— Tho Nettle Family. Herbs, shrubs, or trees, 
with a limpid juice; they occur in all climates, but mostly in the 
tropics. More than five hundred species are known. Many of the 
species possetis a valuable fibrous bark. (Figs. 392-7.) 
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Figs. 892-7.— Iixustbationb op Uhtica ubbns. 





FiQ. 892. 



Feo. 898. 



Brnhmei^ia nitea, the China Grass or Hamie, a perenuial herbaceous 
plant, may fairly rival Flux in the line and durable fibres it produces. 
It has been introduced into the Southern United States and California. 
Tliere is still some difficulty in separating the fibres from the woody 
portions of the plant, and this has prevented its more extensive use. 

The Stinging Nettles include ton geuera, of which the most inipor. 
tant are Urtica, which includes our common species, and Laporiea, 
represented by our Wood Nettle ; to the latter belongs the Tree Nettle, 
L. gigaSy of Australia, which reaches a height of from fifteen to forty 
metres (50 to 130 ft.), and whose sting is so severe as to produce dan- 
gerous results. 

577. — Cohort 
'IX. Daphnales. 

Mostly shrubs or 
tvees, with moiio- 
clinous flowers ; 
ovary sui)erior, 
one-celled, with a 
single seed con- 
taining no endo- 
sperm. 

Order Protea- 
ceae. — A family of 
about 1000 species, 
confined almost en- 
tirely to the South- 
ern Hemisphere, and 
occurring in greatest 
abundance in Aus- 
tralia and South 
Africa. Many spe- 
cies, especially of the 
genus Banksia, are cultivated in conservatories. A few furnish valua- 
ble timber. 

OremUea rohnsta, the Silk Oak of Australia, attains a height of 
twenty.four to thirty metres (80 to 100 ft.), with a diameter of two 
metres or more, and supplies valuable timber. 

Knightia excelsa is a valuable New Zealand timber tree thirty metres 
(100 ft.) or more in height. 

Leucadendron argenteum, the Silver Tree of the Cape of Good Hope, 
has silvery lanceolate leaves ; its wood is much used for fuel. 

Protea grandiflora, the ** Wagen-boom " of the same region, is used 
by wheelwrights in the manufacture of wagon wheels. 

Order Elaeagnaceae. — A small order, of sixteen species, of trees or 




Fio. 394. Pio. 395. Fig. 896. 

Pig. 392.— Male flower. Magnified. 
Fig. 393.— Diagram of male flower. 
Fig. 394.— Female flower. Magnified. 
Fig. 895.— Diagram of female flower. 
Fig 396.— Seed. Magnified. 
Fig- 897.— Section of seed. Magnified. 



Fig. 897. 
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shrubs, Tonnd mostlj in tlie mountnliiB of Soatliera Asia. The Oleaster 
{Elaagnut horteneit) of Soathem Europe is tliere mucli planted lor Its 
odorirerous flowerB; it is oci^Baionallj plaott^ id this couDtrj. 

Skipheidta Canadenn»,ot tUa NortUenstern Unitud States, and 8. 
argentea, the Buffalo-Berrj of the Rockj Mountaios and tbe Great 
Plains, are frequently cultivated for their acid fruits, which are about 
aslarjteascurranls. 

Order Hernandieee, including a fuw tropical trees. 



Fius. 398-403. -iLLUSTi 
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F)k. 39».-Dlii(n-amo( mule flower. 
Fig. 401.— Section ot female flower. 



Fig. SSa.— Male flower. Hagnllled. 
Fie, 40a.-F'>iaalG flower. Maimlfled 
FtK. *)!!.- DiufcTam of female Bower. 

Order Thjrmeleeaceee. — Slirubby plants, mostlj of the Soulhern 
Hemisphere. Uf tiic 3T8 Bpede« we have in the United Slates but ono 
representative, viz. , the Moose-wood or " Wicopy " (2>i'i'ea palutlrit), a 
small shrub with eiceedin^riy tougli baric. 

Daphne Mezerejim, a poisouous shrub of Europe, is frequently culti- 
vated liere for its sweet- smelling flowers. 

The bark of man; species is used in tbeir native cotmtriea for making 
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678.— Cohort X. Laurales. — Herbs, ehrubs, and trees, 
with mostly diclinoua flowers ; ovarj' superior, one-celled, 
the single seed sometimes with, and sometimes without 
endosperm. 

Order lAurace». — The Laurel Familj. Aromatic trees and sbrabs 




(rarely paraBitic herbs) with free stamens, and a pendolons seed with- 
(mt endosperm. About 1000 speclee are koown, occnrriog in tlie trop- 
ical and temperate climaten of both hemlBpherea. 

LaiiTUi nobili«, the Bay or Laurel of Southern Europe, is a fine 
•preading-topped evergreen tree, twelve to fifteen metres (40 to 50 ft.) 
lUgb. In ancieat times ita leaves were used to cronn boroes, but now 
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tliey are made use of in flavoring custards, puddings, etc., and are pat 
into boxes of figs to give them a factitious flavor. (Figs. 898-402.) 

UMellularia Calif arnica (Tetranthera CcUiforniea), the California 
Laurel, resembles the preceding, and like it is evergreen. Its wood is 
used in cabinet-making. 

Peraea gratissima, a small West Indian tree, produces a delicious 
fruit called Avocado- or Alligator-Pear. 

Among the aromatic products are Cinnamon, the bark of Cinmi- 
momum Zeylanicum, a small tree of Ceylon ; Cassia Bark and Cassia 
buds, from C. Cassia, of Ceylon ; Camphor, a gummy matter distilled 
from the wood of C, Camplwra^ a tree of China and Japan ; Sassafras 
Bark, from Sassafras officinale, of the Eastern United States. 

The wood of the two last-named trees is valuable in cabinet-making, 
as is also that of the Red Bay {Persea) of the Southern United States. 

Nectandra Rodieif the Greenheart Tree of Guiana, is a large tree 
furnishing an exceedingly heavy, dark colored, and durable timber, 
highly valued in naval constructions. 

Order MyristicaceaB. — The Nutmeg Family. Aromatic trees, with 
monadelphous stamens, and an erect seed containing endosperm^ The 
seventy- five species are all tropical, and most of them occur in the In- 
dian region. They all belong to the genus Myrisiiea^ 

Myristica fra>grans, the Nutmeg Tree of the Malay Archipelago, at- 
tains a height of six to nine metres (20 to 30 ft.) ; it bears a fleshy fruit 
of the size of a walnat and inside of this is a large seed covered with a 
red, branching aril (Figs. 403-4). The seed, deprived of its integu- 
ments, is the nutmeg of commerce, while the dried aril is the Mace, 
both well known condiments. 

Some of the other species are occasionally used, but they are much 
less valuable. 

Order Monimiaceae. — Aromatic trees or shrubs of the tropics and 
south temperate zone. About 150 species are known. The Tasmanian 
*' Sassafras Tree " {Atherosperma moscJiata), the Australian " Sassafras 
Tree" {Doryphora Sassafras), and the New Zealand "Sassafras" 
(Laurelia Norm Zelandice), are large trees thirty to forty-five metres 
(100 to 150 ft.) high, whose timber is valuable for ship-building. 

57 9. —Cohort XI. Chenopodiales. Monoclinous (rarely 
diclinous) herbs or shrubs ; ovary superior, one-celled, the 
single seed containing endosperm. 

Order ParonychiesB.— A small group of mostly herbaceous plants, 
the flowers generally with both sepals and petals ; the latter, however, 
rudimentary. The order has close affinities with Caryophyllacese. of 
which it should probably be considered a sub-order. 

Order Basellaceee.— Herbaceous, often climbing plants of the 
tropics. One species from South America {Boussingavltia baseUoides) 
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b camvBted aa aa oTnamental clitnbeT under the name of Madeira 

Vine. The atarchy tnben of anatlier Hpeciea, H.lacut tvberotua, are 
used \a Puruaa substitutes for ibe potato. 

Order Cheuopodiaceee.— Hi^rbs, Ebrubs, or rarely trees, nliose 
flowers have an lierbaceoiis periaath. . About 500 speciea, distributed 
in all climatea, are known. (Figs. 40ft-ll.) 

Betn, Kulgarii, the Common Beet, is a native o( Southern Europe. 
The Sugar Beet aud Mim<rel Wurzel are only varieties of the Common 
Beet; the flrst is eiteaeively cultivated in Franco for lUo sugar vMch 



FlHS. 408.10.— IU.DBTRiT10B8 01 BlTA 




. HagntOcd 



ItB. Msifatfled. 



s cultivation in this country ia yet 



Kg,4n8.— __ _ 

Fig. 4 10. -Seed. Magnlfltd, 

is obtained from its sweet joice ; il 
in lla infancy. 

OAenopodium Quinoa, a PeruTian annual, is cultivated in Western 
South America for ita nntritlocs seeds, which are ground into meal, and 
used as an urlicle of food. 

C. ambronoideg, Wormseed, from tropical America, used somewhat 
in medicine, and other apecieaof the genus, have became common weeds 
in fields aud gardens. 

Spijiacia olernrea. Common Oardea Spinach, is an Oiieutal phmt 
much cullivated as a pot herb. 
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Order AmarEUitaceR. — Eerbe, rarely ehmbs, trliose flovera bare « 
Bcarious periuntli. Tha order, wLich contalna aboat SOO species, b 
moatly tropica], a few occurring io temperate climatea, bat none at all 
in cold ones. 

la India some of tlie species are cultivated for tbeii Btardij seeds, 

wliicb are used for food. 

Several Bpecies are cultivated witb ua for their ornamental foliage, 

{Achyraathei) or llieir colored inflorescence, e^.. 

Cock's Comb {Cetotid), Otobe Amarautb (Oomphn- 

Atnarantus relroflexus and A. olbut, are common 
weeds in Gelds ; tbe latter, in the prairie region, 
of^lk*of cS^ e^^s '° "^ globuUr form, and in the aatnmn breaks 
aiam. HagaMed. off at tlie root, and is blown for miles across tile 
country. On acconnt of this habit of growth it is called tbe " Tumble 
Weed." 

Order Polysonacen. — The Buckwheat Family. Herba, shrubfl, or 
rarely trees, mostly with slieathing stipnles and linotted -Jointed stems ; 
perianth often petaloid. The 600 species constituting tbo order are 
mostly nalives of temperate regions. 

Fayopyrum eKulenlum, Buckwheat, a native of Central or ^ortbem 
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Asia, is now entenslfely grown in Europe and America (or lie Dutrl- 
lious seeds, and for its iioney-producing Bowers. (Figs. 412-15.) 

Polygonvm amphibium. var. terreatre, a naiiTe of tbe United States, 
lias been used in tlie Misaiasippi valley as a substitute for bark in tbe 
process of tanning. It contnins a considerable quantity of tannin. 

Blwum officinale. Oriental Itliubarb, ia a native of Souiheaatem 
Asia; its roots constitute tbe officinal Bhubarb. Other species are 
olten used as substitutes. 



LAMIALES, 497 

jB. Ehaponticum, a native of Western Asia, is commonly grown in 
gardens under the name of "Pie Plant," its petioles are used for ibe 
pleasant acid they contain. 

Many species are weeds of fields and gardens ; such are Smart weed, 
and Black Bindweed {Polygonum, sp.), Docks and Sorrel {liumex, sp.). 

Order Phytolaccacese. — Mostly tropical herbs, sometimes shrubs 
or trees, usually with several free or united carpels. About eighty 
species are known, most of which are more or less acrid. 

Pht/tolacca decandra, the Common Pokeweed, is our most notable 
representative. It is, however, a doubtful native. 

Order NyctaginaceaB. — Mostly tropical herbs, shrubs, or trees with 
opposite leaves and tumid joints ; flowers gamophyllous. About 
200 species are known. The roots of many of the species are purgative 
or emetic. 

Abronia, of several species.- MirabUis, sp., the Four O'clock, or 
Marvel of Peru, and some others, are cultivated as ornaments. 

II. GAMOPETAL^.— Plants whose flowers generally 
have both sepals and petals, the latter connately united. 

580.— Cohort XTC. Lamiales. Plants with zygomorphic 
flowers, superior ovaries, indehiscent fruits, with the seeds 
solitary in the two to four cells. 

Order Labiates. — The Mint Family. Aromatic herbs or shrubs, 
with four-angled stems and opposite leaves. The species, of which 
there are about 2500, are abundant in temperate and warm climates, 
but are rare in cool regions. We have about 200 native species iu 
North America. (Figs. 416-18.) 

Considering; the size of the order, it ranks low from an economic 
standpoint. Tlie aromatic herbage has led to the use of many species 
as domestic remedies, few of which, however, are really valuable. 
Nevertheless, there are many species yielding minor products which 
are of some value. 

Eyssopus officinalis^ Hyssop, a small shrub of Southern Europe, is 
commonly cultivated in gardens as a domestic medicine. 

Eedeoma pulegioides, American Pennyroyal, is an officinal herb. 

LavandvZa vera. Lavender, is a shrubby plant of the South of 
Europe, cultivated in gardens, and used as a domestic perfume. Oil 
of Lavender is obtained from it by distillation. # 

Mentlia piperita. Peppermint, introduced from Europe, yields Oil 
of Peppermint by distillation. It is extensively grown in Southern 
Michigan and New York. 

MarruHum vulgare. White Horehound, of Euroi>e, is commonly 
found in gardens ; its dried herbage is officinal. 

Bosmarinus officinalis, Rosemary, Thymus vulgaris. Thyme, and Sal- 
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via offieinalia, Gardoo Sago, are small Soutli European alirabfi, ogn 
to be fouod in all gardens. 

Catnip, Balm, Horeemint, and many others arn used more or leaa aa 
familj uiediciDeB, for n'lticb purpose tie; are well snited, bdog taann- 
leM and feebly operative. 

Several tropicij epeclea of Saliii'i are grown ob ornamenla, as are also 
CoUvt and Perilia, from Boutlieastem Asia. 

Order Verbenaceee. — The Vervain Family. Herbs, shrabs, or 
trees, usually not aromatic, with roostly foiir.angled stems. Tlio 
species number about 700, and are chiefly tropical, Tliey generally 
poeseis Hi bitter and astringent principle. 

Willi us the order is esteemed principally for its ornamental valae. 

FtM. m-lS.— iLLtnTB&TIDHB OV LlBUTJt. - 




,— Dliigiaroot flowi 



Besides tlie several South American species of Verbena ii 
tivftiion, tliB so-called I*iuon Verbena (Lippia eitroidora) from Cbili, 
and thu species of Lantana from tropiial America, tbere are to bo 
found ill couservatorles many showy species of Clerodtndnm, f rata ABia, 

Tectona grandU. Ibu Teak Tree of India, is a gigantic tree nliosa 
yellotvisli durable wood Is mucli used in sliip-building. It is bsid to 
resist the attacks of Lirnnorin terehrana when exposed in sea- water. 

ViUz llltomU^f of New Zealand, and other species, growing in the 
Indo- Austral inn re^^ion, are large and valuable timber trees. 

Order Hyoporineee.— Mostly Anstralian shmbs, of no value. 

581.— Cohort XXH. Personsles. Pliiiits with zygomor- 
])liic flowers, EujKirior ovaries, and deliisccnt niany-Bcedeiil 
fruite. 
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Order Acauthaceea. — Tlie Aontlius Family. Herbs, mOBtly of 
the troplcfl, numbering about 1500 species. Tliirty-flve or forty npecieH 
occur in Nortli America, mostly, however, in the South and West. 
Some of the exotic species are grona in coDservatoriee, e.g., JasOeia, 
Thiinbergia, etc. 

Order Fedoliacese. — Herba with glandular liairs. The moat im- 
portsDt species are the Asiatic Saamum Jndiciim and S. oritiUale, 
whose seeds yield an oil mucli used as food by the iuLabitaats of the 
tropica. 

Mariynia prt^Muddia, tbennieoru Plant of the Southwestom United 
States, is notable for its two-booked fraits. 

Order Bi^omacese,— Mostly woody plants, numbering about 500 
species, and natives, for the moat part, of the tropics. Many are cwl- 
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tlvated for tlieir fine flowers among these are the species of Bignonia ; 
Tecoma, etc. 

Catalpa bignonioidei, llie Coiiimou Catalpa of the Southern United 
States, is a fine tree for shade and ornament. Its wood is said to be 
Tory durable. C tpreioia is much hardier than the precedinc. 

Crexentia CujeU, the Calabash Tree of tropical America, prodacee a 
large pulpy fruit whose hard rind is used as a water-vessel. 

Order QeBneraceEe.— Stostly tropical plants, represented by Aehi- 
menu, Gloiinui, Gesncra, etc., cultivated in conservatories. 

Order ColumelUaceee.— Evergreen trees or shrubs of tropical 
America. 

Order Lantibulariaoefe. — The Blndderwntt Family. Mostly 
aquatic or marsh plants, of temperate and cold reifions, interestinir oa 
account of the insect- catching bladders of the aquatic species. (For 
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the particulars as to PinguicvXa, see Darwin's "Insectivorous Plants, 

pp. 368-394, and for Utricularia, pp. 395-444.) 

^^ . 

Order OrobanchaceaB. — Lenfless parasitic herbs, numbering 150 
species, widely distributed. We have about a dozen native species in 
the United States. 

Order Scrophulariaceae. — The Figwort Family. Herbs or shrubs, 
rarely trees, with two-celled ovaries and central placentse. The 
species, of which there are about 2000, are found in alUjjarts of the 
world, extending in both hemispheres to the limits oif vegetation. 
Many of the species contain an acrid poisonous principle, ^gs. 4f!9-23.) 

Digitalis purpurea, the Foxglove, a small plant of Europe, affords 
the drug Digitalis, which is officinal. 

Many species are cultivated for their fine flowers ; among these are 
the Snapdragon {Antirrhinum), Monkey Flower (Mimulus), Mauran- 
dia, Pentstemon, Veronica, Calceolaria, etc., etc. 

Paulownia imperialis, a small tree of Japan, is planted in the 
Southern States. 

Verbascum Thapsus, the Common Mullein, is a weed introdaced from 
Europe. 

582.— Cohort XIV. Polemoniales. Plants with alter- 
nate leaves, regular flowers, stamens isomerous with the 
corolla lobes, and ovary superior. 

Order Solanaceae. — The Nightshade Family. Herbaceous or woody 
plants with a watery juice ; ovary two-celled, many ovuled. This 
large order of from 1200 to 1500 species, which are chiefly tropical, is 
pervaded by a more or less poisonous principle. (Figs. 423-7.) 

There are, however, a few valuable food plants. 

Solanum tuberosum, the Potato, is a native of America from Mexico 
to Chili, and a variety of it (var. boreale) even occurs in New Mexico. 
The potato was introduced into Spain in the early part of the sixteenth 
century, and into England by Sir Walter Raleigh in 1580, but for 
nearly a century from the latter date it was little used. It is now, 
however, grown extensively in nearly all countries. In its wild state 
its tubers are not more than two to three centimetres in diameter, but 
by culture and selection they have been increased fifteen to twenty 
times in bulk. 

Solanum Jfelongcna, the Egg Plant, of South America, is now grown 
with us for its egjj^-shaped edible fruits. 

Lt/rojiersicu/u Circuit' ntum, the Tomato, of South America, is grown 
in ujost warm and temperate countries for its wholesome fruits. 

Phy sails Alkikcitgi, tlic Winter Cherry or Strawberry Tomato, of 
the South of Europe, is grown in our gardens for its edible fruit, which 
is enclosed in the inflated calyx. Our native species of this genu^ 
called commonly Ground Cherries, are valuable for food. 
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Capsicum annuum, of South America, and other epedes of tbe genaa, 

F(OB. 4i3-T.— IU.DSTIUTIONS or SoLiKiCUE. 




Fig. 42,'i.-l]iiierani of P 

Fie. 4i^i— SecUon of seed or BftUrawel^Hl^Tl 

bear eiceedlngly pungent pods, known 
poda couetitute tlie Cnfeuoe Pepper of 



i Peppers. The ground 
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Atropa Belladonna, the Deadly Nightshade, Hyoicyamua niger. 
Henbane, and Datura Stramonium, the Thorn Apple, all of the Old 
World, supply powerful narcotic medicines. That from the first, un- 
der the name of Belladonna, is much used by oculists to dilate the pu- 
pil of the eye. 

Nicotiana Tdbacum, Tobacco, a South American herb, was cultivated 
by the American aborigines long beiore the advent of Europeans. It 
was taken to Spain about the beginning of the sixteenth century, and 
to England from sixty to eighty years later. It is now extensively 
cultivated in many countries, especially in the United States, and is 
used by all the civilized nations of the globe. Two or three other 
species are also cultivated in different parts of the world. 

Among the ornamental plants of the order are species of CeHrum and 
Datura, from South America and Mexico ; Lycium, from Europe ; 
Petunia, from South America, etc., etc. 

The Thorn Apple mentioned above, and the Black Nightshade (So- 
lanum nigrum) are common as weeds. The little black berries of the 
latter are made into pies and other pastry in the Mississippi Valley. 

Order Convolvulaceae. — Herbaceous climbers, rarely shrubs, often 
with a milky juice; ovary two-celled, one to two, rarely four-ovuled. 
About 800 species are known, distributed mostly in tropical and warm 
temperate regions. They generally possess an acrid principle. 

The Common Morning-Glory {Ipomoea purpurea) and one or two near 
relatives, all from tropical America, are familiar ornamental climbers. 

Ipomoea Batatas, the Sweet Potato of India, has long been cultivated 
in many warm and temperate climates for its nutritious roots. 

The purgative drug Jalap is derived from the root of a Mexican 
plant Ipomoea purga. 

Convolvulus Scammonia, of Western Asia, yields the drug Scammony, 
and from the wood of C. Scoj)arius, a shrubby species of the Canary 
Islands, Oil of Rhodium is extracted. 

Guscuta, the parasitic Dodder, includes many species. 

Order Borraginacees. — The Borage Family. Usually hispid herbs, 
shrubs, or trees, with a four-parted ovary, each part one-ovuled. The 
1200 species are distributed throughout the world, although they are 
most numerous in Southern Europe and Western and Central Asia. 
Many of the species possess a mucilaginous property useful in making 
cooling drinks, and the roots of some contain purple or brown dyes. 

Anchusa tinctoria, of the South of Europe, is grown in France and 
Germany for its roots, which yield the red dye called Alkanet. 

Among the commonly cultivated ornamental plants may bo men- 
tioned the Forgot-me-not {Myosotis palustris) of Europe and the Helio- 
trope {Heliotropium Peruvianum) of Peru. There are several native 
and introduced species which are vile weeds. 

Order Hydrophyllacese. — A small order of mostly American herbB, 
closely related to the preceding. 



0ENTIANALE8, 503 

Species of Nemophila, Phacelia, W7iitlama, etc., are cultivated in 
flower gardens. 

Order PolemoniacesB. — Mostly herbs of North America and North- 
ern Asia, numbering about 150 species. 

Species of Phlox, Oilia, Pokmonium, Cohaa, etc., are cultivated in 
flower gardens. 

583.— Cohort XV. Gentianales. Plants with opposite 
leaves, regular flowers, superior ovary, and the stamens usu- 
ally as many as the corolla lobes and alternate with them. 

Order Q^ntianaceae. — The Gentian Family. Annual or perennial 
herbs, with a watery juice; ovary generally one-celled, with many 
ovules. The species, of which there are about 600, are found mostly 
in temperate and cold climates. They possess a bitter principle, which 
has been employed in medicine. We have many very pretty wild 
species. 

Order Loganiacese. — Woody plants almost entirely of the tropics, 
with two-celled ovaries. About 350 species are known ; they contain 
a bitter principle which is often exceedingly poisonous. 

8lrychno8 nux-wmica is a small tree of India, bearing an orange-like 
fruit containing numerous large fluttish seeds (2 cm. in diameter). 
These seeds constitute the poisonous drug, Nux Vomica ; they con- 
tain two alkaloids to which their activity is due, viz , Strychnia 
(Cai Haa Na Oa) and Brucia (Cas Had Na O4 -h 4 Ha O). The ordinary 
form of the first as found in the shops is a Sulphate of Strychnia. 

8. toxifera, a tree of the northern parts of South America, yields 
from its bark and young wood the famous poison known as Curare, 
Urari, Ourari, Woorara, etc. 

8. TieutSy a Javanese climber, furnishes the virulent Upas Tieute 
or Tjettek with which the natives poison their arrows. 

Order Asclepiadaceae. — The Milkweed Family. Woody or herba- 
ceous plants, with a milky juice ; ovaries two, distinct, but with a 
sinfrle common stigma; pollen agglutinated into masses (pollinia). 
This large order of about 1300 species is chiefly tropical, being abun- 
dantly represented in America, Africa, and Asia. The milky juice con- 
tains Cauutchouc, and usually acrid and poisonous principles. But few 
of the species are of sufficient economic importance to demand notice. 
Many have a local reputation as domestic medicines. (Figs. 428-32.) 

Some are favorites in the flower garden or conservatory, e.^., the Wax 
Plant of India {Uoya carnosa), species of Ceropegia, 8tephanoti8, Peri- 
ploca, etc. The South African Stapelias resemble Cacti, being fleshy 
and leafless 

The peculiar structure of the flowers in this order has recently been 
shown to be for the purpose of securing the services of insects in the 
process of pollination. 
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Order Apocynaceae. — The Dogbane Family. Woody or lierba- 
ceous plants, generally with a milky juice ; ovaries two, distinct or co- 
liering, the style always single ; pollen granular. In this order of 
about 900 species there is very generally present a drastic purgative or 
poisonous principle. Most of the species are tropical, a few only ex- 
tending into temperate climates. 

The milky juice of several species produces Caoutchouc when evapo- 
rated, and that 
Figs. 428-32.— Illustrations op Asclepias. from a few species 

of Couma, Taber- 
ncemoniana, etc., 
in northern South 
America is used 
for food. 




Fig. 428. 



Fig. 429. 




A for food. 
TangJiinia vene- 
niferaf a tree of 
Madagascar, pro- 



duces a fruit 
whose seed is the 
exceedingly viru- 
lent Ordeal Poison 
or Tanghin. 

Some of the 
trees of the order 
furnish timber, 
which is of con- 
siderable local 
value. 

Our native spe- 
cies of Apocynum 
(viz., A. cannahin- 
nm and A. andro- 
scemifoUum) pos- 
sess a tough fib- 
rous bark which 
was used by the 

Indians for mak- 

Fi^'. 430.— Gynoecium with pollen-masses adhering to the . , . 

stigma ; two separated pollen-masses al ihe side. Magnified. ^°ff COraage, nets, 
iig. 481.— Diagram ot flower. etc. 





Fio. 431. 



Fig. 432. 



Fig. 428.— Flower, with perianth reflexed. ]\ 
Fig. 429.— Stamen, with its hood. Magnified 



Magnified. 



Fig. 432.— Seed. 



Magnified. 



Among the cul- 
tivated plants are Nerium Oleander, the Oleander from the Levant, 
an evergreen shrub or small tree with poisonous wood, bark and foli- 
age : Vinca, sp. Periwinkle or, as it is erroneously called. Trailing 
Myrtle ; Echites, Allamnnda, etc. 

Order Salvadoraceae. — A few shrubs of the Old World tropics. 
Order Oleaceae. — The Olive Family. Woody or rarely herbaceous 
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plants ovaries two-celled, each cell with one to three ovules ; stamens 
two. The ppecies, 280 in number, are distributed widely over tem- 
perate and tropical regions. 

OUa Kurop<^a, the Olive, probably a native of Western Asia, is now 
extensively cultivated in all warm temperate climates. It is a small 
evergreen tree, and produces a bluish oily drupe, from which by 
pressure Olive Oil or Sweet Oil is obtained. The wood of the Olive 
Tree is very hard and is used in turnery and cabinet-making. 

FraxintLS excddor, the Ash Tree of Europe and North Africa, is a 
large tree, yielding a white, hard, tough and elastic timber, highly 
prized in the manufacture of implements, in turnery, coach-making, 
etc. The tree is frequently planted in the United States. 

F. Americana, The American White Ash of the Eastern United 
States, is larger than the preceding, attaining fre<fUent1y a height of 
thirty metres (100 feet) or more. Its timber resembles that of the Ash 
of Europe, but is even more valuable. 

F. Oregana, of Oregon and Northern California, furnishes a timber 
much like that of the White Ash. 

F. sambtccifalia, the Black Ash of the Northeastern United States, 
is a large tree usually found in moist situations ; the annual layers of 
its wood easily separate into thin strips admirably suited to make into 
barrel hoops, baskets, etc. Other native species also supply more or 
less valuable timber. 

In Jamaica a species of Linociera produces a very hard, fragrant and 
excellent timber known as Jamaica Rosewood. A species of N&teUBa, 
in Australia and Tasmania, yields a hard timber called Iron- wood, much 
used in making ship-blocks, and for other purposes where hardness is 
required. Several genera afford ornamental plants, e.g.^ Jasminum, of 
many species. Jessamine ; Syringa, the Lilac; Liguatrum, the Privet; 
Chionanthus^ the Fringe Tree ; ForsytJtia, etc. 

584.— Cohort XVT. ITbenales. — Shrubs or trees with al- 
ternate leaves, regular flowers, and superior ovary ; ovules 
usually solitary in the two to many cells ; stamens generally 
alternate with the corolla lobes. 

Order Styracacees. — Plants with a watery juice and mouoclinous 
flowers. There are about 220 species in the order, found almost en- 
tirely in the tropical parts of America, Asia, and Australia. 

Sty rax officinale, of the Levant, yields from incisions in the bark 
Gum Storax, and from 8, benzoin of the Malay Islands, Gum Benzoin is 
similarly obtained. 

A few species afford dyes, but none are widely used. 

Haleda te'raptera, the Silver-Bell or Snow-Drop Tree of the South- 
ern United States, is a highly ornamental shrub. 

Order Ebenaceae. — The Ebony Family. Plants with a watery 
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juice, and mostly diclinoas flowers. About 2^0 species arc known in 
this order, the greater part occurring within the tropics. 

Diospyros reticulata^ a large tree of the island of Mauritius, produces 
the best of the limber known as Ebony. Ebony is also derived from 
B. Ebenum and D. melanoxylon of Ceylon, and D, HJbcnaster of th« 
Calcutta region. 

U. hirsvta, of Ceylon, produces the beautiful " Calamandcr Wood," 
which is variegated with brown and yellow stripes. 

J). Kaki, a Chinese and Japanese tree, bears plum-like fruits which 
are delicious. In our markets they are known as Chinese Dates. 

D. Virginiana, the Persimmon of the Southern United States, pro- 
duces fruits similar to the last, but astringent and inedible until after 
being frosted. Doubtless under culture this fruit might be made to 
equal the precediofg. 

Order Sapotacees. — Plants with a milky juice and monoclinons 
flowers. A tropical order of about 300 species, a few of which extend 
into temperate regions. 

Isonandra guita, a large tree of the Malay Islands and Borneo, is the 
source of the Gutta Percha of commerce. The milky juice is collected 
and evaporated, and then constitutes the crude Gutta Percha. 

C?irysoi?hyllum Cainito^ the Star Apple, Archas sapoia, the Sapodilla 
Plum, and ArcJias mammcsn, the Marmalade, are West Indian trees, 
which bear delicious pulpy fruits. 

Baasia hittyracea and B. latifoUa, both of India, and B, Parkiiy of 
tropical Africa, are called Butter Trees, on account of the butter-like 
fatty substance obtained from their seeds by pressure. 

We have eight species within the United States, found mostly along 
our Soutbern coast. Two species of Bumelia reach the Ohio River. 

585.— Cohort XVII. Primulales. — Plants with mostly 
alternate leaves, regular flowers, and superior one-celled 
ovaries ; stamens generally opposite to the corolla lobes. 

Order Myrsinaceae. — Trees or shrubs, mostly of the tropics. Three 
or four species barely reach the southern part of Florida. 

Order Frimulaceae. — The Primrose Family. Herbs mostly with 
radical leaves ; placenta central, free and globose; ovules many, fixed 
by their ventral face. Species 250, mostly of the North Temperate 
Zone. (Figs. 433-5.) 

The order is chiefly valuable for its ornamental plants. 

Primula xulgaris, the Primrose, and P. veris, the Cowslip, are com- 
mon English plants, often referred to in poetry. 

P. Sinensis, the Chinese Primrose, and P. Auncula, the Auricula 
from Southern Europe, are common in gardens and green-houses. 

Cyclamen, Dodecatheon, and Lysimachia contain fine ornamental 
species. 
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AnagaUi* artentU is a little weed from Europe. 

Order PlantagtoacesB.— Tlie Plantain Family. Herbs, mostl}' with 
radical teavea ; pinceiita ceDtrel. not free ; ovules nauallj many, fixed 
\>J tbeir veatrol /ace. Thia auomalouB order appeara to be more at 
Iioiue in tbis Cohort than anywhere else. It disagrees witli tbe charac- 
tera given for the Coliort in iUi ovurj heiag Tor the most part two-celled. 

FiQB. 433-fi.— iLLnara^Tioiia o» Anioiliji iHviKBii. 




Ul ; a, pLacenltt. , „, 

tliMi. D. younE [tdU. (A(tei , 
Fig. 43t.— R'pe fniit. Magn' 
Fls. 435.— DchDceat ftult. 1 



Kgalficd. g^ Ked?. 



Otherwise its affreement i» so marked as to allow ua to re;!;ard It as a 
group of degraded Fiimalales. The apedes numher about fifty, and 
are found in all temperate regions. 

Piantago mnjmr, tlie common Plantain, is found everywbere in door- 
Order Flumboginacee.— Herbs or barely woody plants, with 
leaves radical or cauline ; ovary one-celtad, one-ovuled. About 200 
species are known, distributed throughout temperate climates. 
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Armeria tmlgarvf, Thrift, of Europe, is cultivated in flower-gardens. 
Plumbago; several South African and East Indian species, are to be 
met with in conservatories. 

586.— Ctohort JSLViii. Erioales. — Plants with regular 
flowers, and superior two to many-celled ovaries ; stamens as 
many or twice as many as the corolla lobes, hypogynous or 
epijietalous. 

Order IiennoaceeB. — Californian and Mexican leafless root-parasites. 

Order Diapensiaceae. — Low plants (six to eight species) of North 
America and Elastem Asia, of much lK)tanical, but no economic interest. 

Order EricacesB. — The Heath Family. Mostly shrulis or small 
trees, a few herbs, with usually alternate, simple, and entire leaves ; 
ovary mostly flve-celled, with placente in the axis ; anthers opening 
by a terminal pore, rarely by a lateral slit ; pollen grains compound, 
rarely simple. 

Under these characters are included about 1700 species, which are 
often regarded as constituting five orders, viz., EricinesB, Epacridese, 
Pyrolinese, Monotropese, and yacciniese> here to be considered as sub- 
orders. While, however, there are considerable differences between 
the plants here brought together, they are not important enough to 
counterbalance the many evident resemblances. The relationship sub- 
sisting between the sub-orders may be shown as follows : 

VACCINIE^. 
/7 (Ovary inferior.) 



-i 



EPACRIDE.E < 

f Stamens epipetal- ^ 
ous or hypogyn- 
ous ; anthers 
with a slit. 



ERICINEiE- 




PYROLINEiE. 

(Choripetalous.) 



V 



Gamopetalous ; 
ovary superior ; 
stamens hypogyn- 
ous ; anthers 
with a pore ; pol- 
1 e n grains com- 
pound. 



MONOTROPEiE. 
j Choripetalous; anthers with a) 
\ slit ; pollen grains simple. ) 
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The EriciDMe are doabtlew to be rpgarded as tLe central or main 
fn^up, from wliicb the others hAve diverged. I)i the diagmm the dis- 
tiDguiahing charactera which are given for Erlcinete may be regarded 
as tjpical Tot the order, and under each oE tlie other Bnb-ordera are 
(riven the exceptional characters, or more properly, the inodificationB of 
the orijtiaal ordinal characteni. 



Sub-Order El-icinew.—Aboat 1000 specioi 
evergreen. Mao; t 



Fiae. 1304.— iLLUSiUTiom 



of ah rubs, ma 07 
ir Euu ciHEBCA. 



of great beaut j, and 1 
exten^velj' ((ronn aa 
onanienta ; others are 
good-sized trees, and 
famish valuable tim- 
her. (Figs. 436-9.) 

Aiiiutut MenzUrii, 
the Madrona of the Pa- 
cific coaat of the Unit- 
ed States, is an ever- 
green tree twent/-four 
to thirty metres (80 to 
100 ft.) in height. Its 
hard wood Is nseful in 
faraiture-niahing. 

Aretottaphylot pun- 
gent and A. fflatica are 
large evergreen shrubs 
of California, which 
bear the name of Man- 
zanita. The heavy, 
dark-colored, and fine- 
grained wood is used in 
turnery and furniture- 
making. The berries 
are eaten bv irrizzlr 

A. r.<.-«™, .u. flfSiSSSEJ, 

Bearherry of ihe colder 

portiona of North 

America, Europe, and Asia, bears bitter and astringent leaves, which 

are officinal. 

Calluna vulgatis. the Common Heath of Central and Northern Europe, 
is a low, straggling evergreen nnderehrub. Its slems are made iulo 
brooms, and its flowers aObrd an abundance of excellent honey. It 
occurs in a few scattered localities in MassachuaettB, Maine, Nova 
Scotia, and northward, but it is doubtful whether It Is really indigenous 
to any part of the United States. 




ovBTf. HagDifled. 
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Epigcsa repens, llie Mayflower or Trailing Arbutus, is a low trailing 
plant with a woody stem, found chiefly in New England and adjacent 
regions. Its rose-colored fragrant flowers, which appear in early 
spring, are much sought for. 

Erica. This largo genus, including 400 or more species, is distrib- 
uted in Europe, Northern Asia, and Northern and Southern Africa, 
reaching its maximum in the latter region. None are found in 
America. Many species are grown in conservatories. 

Qaultheria procumbeiia, Wiutergreen or Checkerberry, has aromatic 
fruit and foliage. From the latter an officinal oil is distilled. 

Kalmia, A genus of beautiful plants with curious flowers ; each 
stamen when the flower opens is bent backward, and its anther is 
hidden in a sac in the corolla ; somewhat later the anthers escape from 
the sacs and the pollen is ejected. This mechanism has probably to 
do with the process of cross-fertilization through the agency of insects. 
Some of our native species are reputed to be poisonous to domestic 
animals, e.g., K. angustifoUa, the Sheep Laurel or Lambkill. 

Rhododendron. This genus is now made to include the Azaleas as 
well as the true Rhododendrons. Some species become large trees {R, 
arhoreum of the Himalayas), while many are highly prized as orna- 
mental shrub?. The Great Laurel {R. maximum), is, ^hxxxb or small tree, 
with large evergreen leathery leaves, grows in the Alleghany Moun- 
tains. R. Catawbiense and its hybrids with R. arhoreum are extensive- 
ly planted for ornaments. R. Indica is the Azalea of the florists ; it 
has many varieties. 

Sub' Order Epacridece. — About 320 species of shrubs or small 
trees, often with a Heath-like appearance ; natives of Australia and 
many of the Pacific islands ; only one species is found in South Amer- 
ica. Many species are grown in conservatories, e.g., Ejyacris, Leucopa- 
gon, Dracophyllum, etc. 

Sub-Order Pyrolinece* — Perennial herbs, about twenty species, 
all of the North Temperate Zone. Tiiey are of but little account 
economically or otherwise. Chimaphila macvlata, Pipsissewa or 
Prince's Pine, was used by the hidians as a medicine. The dried 
leaves constitute the officinal drug Chimaphila. 

The anomalous genus Clethra, including twenty-five si>eciesof shrubs 
and trees (American and Asiatic) is sometimes placed in this sub-order 
on account of its choripetalous corolla; it appears, however, to prop- 
erly full into the Ericineje, in either the tribe Andromedese or Rho- 
doreae. 

Sub-Order Monotropece. — Small herbs, parasitic or sapro- 
phytic, destitute of chlorophyll ; their leaves are reduced to mere 
bracts, and their flowers and seeds show still further degradation. Ten 
or twelve species are known, distributed throughout the temperate 
parts of the Northern Hemisphere. 
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Monetmpa umifarm, Indoui Pipe, is common throngbont bw); all 
Sonh Amnica. It appCTire lo be SBpropbytic. 

Samdu ^mffrijum ia the ioiPTvatin^ Soow Piant, wliicli io Um 
Sierrz Nevada Mowitaina of Calitomia sluwta np its fleab-red iti^ 
and floweiB in earij tpiiog, bood after tbe sim» mdts. 

Sub-Order Vacctwtett.—Shiabbj planta, mostly of the North- 
ern Hemi^plwre. Specie, 390i Tbe iliick adheieot calji-tabe of the 
Sower oftea becomea llcsbj and edible in frnit. (Fifis. MMl.) 

Gaj^iofaaa ittiiteta. a lo* ilirnb oT the Eutem United Slates, pro- 
ducee tbe Black Unckleberries of tbe maifcets. 

Yaeatnam PeitiiifUaMimm, the EariT Blneberr?. or Bine Hackle- 
berT7, and V. ronAtn*. tbe Low or Late Blaeberry. ar« conunoa in tbe 
Nonliotftem United Suites. 

V. wrym^uin.tbeSwampBlQeberTy.isalsoconinios in the Eastern 
United Suter. Be- 
sides Ibese, other spo- Pus. 4MM1.— lixnntATiDni 
des fatnisb edible 
(mils which are some- 
times foand in tlie mar- 
kets. V. HgrtiUvM oc 
cats with nsoDlyin tbe 
Bockj and Sierra No- 
vada Mountains. 

V. Otgeoceut, tbe 
Small Cranberry of the 
Northeaslem United 
Stales, and tbe much 

pan, or Large Cran- 
berry, whicli eilenda 
mneb further snulb, 

■re valuable for iLeir acid fruits. Tlie rnriet; la esteuslvvl}- cutlt- 
valed from MassnckasetCs to Wisconsin, 

687.— Cohort XTZ. CampanaleB. PliinU) with fluwora 
mostly zygomorphic ; ovary iufonor, two- to si.x-ouUod (rarely 
one-celled) ; ovules usually nitiuy in cucli cell. 

Order Campanul&CMB. — Herbs, rarely shrubs, umially with alter. 
nate leaves Ml d a milky juice ; ovary two- to inany-cclliHl. The 1000 
species which compose this order were until lecf iitly illvid*d bntwet-n 
tbe two otderg Lobeliaceie and {^nipanulnci-Mj. wUloIi are bore mt>rf[«d 
into one. Tbe order as now conatitaled la reprrat-nti^ In all Tfjilonii, 
but most abuDdantly in temper.ite ones. All poaness luuro or leas 
acridity, wbicli in some cases becomes a danfterous polMin, 

Lobelia iajlala and £. nyjihititieit of tbe Kaatern Hulled Statdt bkn 
been used in medicine ; now principally usod by quatki^ 
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L. cardinalia, tlie Cardinal Flower, of the Eastern United States, 
and several foreign species, are showy plants in the flower-garden. 

Campanula medium, Canterbury Bells, and other European species, 
are in common cultivation. 

Order Goodeniacese. — Mostly Australian, herbaceous plants, num- 
bering about 200 species, of but little economic value. 

Order Sty lidiacesB.— Curious herbs, about 100 in number, mostly 
Australian. Species of Stylidium are grown in conservatories. 

588.— Cohort XX. Asterales. Plants with actinomorphic 
or zygomorphic flowers ; stamens inserted on the corolla and 
isomerous with its lobes ; ovary inferior, one-celled, one- 
ovuled (rarely two- to three-celled). Calyx limb often greatly 
reduced, forming a pappus, sometimes wanting. 

Order Compositae.— The Sunflower Family. Herbs, shrubs, or 
rarely trees ; anthers united to each other ; ovary, one-celled, contain- 
ing a single erect seed destitute of endosperm. In this immense 
family of fully 10,000 species, distributed throughout all parts of the 
world, the small flowers are gathered into compact heads, which them- 
selves often resemble single flowers. Many of the species are of great 
beauty, and are greatly admired as ornaments, but it is curious to 
observe, that despite the great size of the order, there are but few 
plants which are otherwise of any considerable use to man. Many are 
troublesome weeds. 

In Bentham and Hooker's "Genera Plantarum," the 766 genera are 
arranged under thirteen tribes,- as given below. 

Tribe 1» CicJioHacece. — Flowers all ligulate ; juice milky. 

CicJwnum Iniybus, Cliicory, of Europe, is much cultivated in France 
and Germany. Its roots are used to adulterate coffee. C. Endivia, of 
India, is the Endive, cultivated in gardens as a salad plant. 

Lactuca satica, the Garden Lettuce, is probably a native of Asia. 
The dried juice of L. virosa, of Europe, constitutes the narcotic drug 
Lactucarium. 

laraxacum Dens-leonis, the Common Dandelion, is used somewhat 
in medicine. (Figs. 442-5.) 

Tragopogon porrifolius. Salsify, of Europe, is cultivated for its 
edible root. 

Tribe 2» Mutisiaceie. — Flowers usually bifid, *.^., two-lipped. 
We have but one representative, Ghaptalia tomeniosa, in Southeastern 
United States. They abound in tropical America. 

Tribe 5. Cynoroidece. — Flowers all tubular. 
Cynara Scolymus, a native of the Mediterranean basin, is the Arti- 
choke, grown for the thick scales of its flower heads, which are edible. 
Carthamus tinctoria, a Chinese annual, is grown in gardens for its 
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reil Quwera, wbicli us gaHiered nnd ilrlcc 
flower. 

CeniauTea odm'at'i nud C. moichatn, from Asia, and oilier Euro|i<-an 
and American Rjiecies, are cuUivaied in flower iiardeiis. 

Unlciit iucludta our TliiBtltB, most of wliicU arc wveda in GeldH. 



i 412 S.—lLLUeTCUTIOHS 




C. arverigis. the eocailed Caaadn Thistle, ia in reality au Old World 
species. It is ooe of the moBt difflcult of all our weeds to eradicate on 
accounC (<f its undergrouiiit MemB, vhicli am tenacious of li'e. 
U. liineeolatui, tlie Cumniun Tliiaile. is another inlroducpd species. 
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C. pumibis, the Pasture Thistle, and C. Jiorridtthis, the Yellow Thistle, 
are indigenous. 

Tribe 4* Arctotiilece. — Flowers partly tubular (forming a central 
disli), and partly ligulate (forming rays to the head). Natives of 
Africa and Australia. 

Tribe 5. Calendulacecv.—S'imW&r to the preceding. Natives 
mostly of Africa and Asia. 

Tribe 0» Senecionidece* — Heads mostly with disk and ray flow- 
ers. 

Arnica montana, a perennial of Europe and Siberia, from which the 
officinal Arnica flowers and roots are derived. 

Senecio scandens, of the Cape of Good Hope, is cultivated as a house 
plant under the name of German Ivy. 

Many other species of this genus are cultivated — 6.^., the so-called 
Cinerarias, Cacalia, Farfugium, etc. Some of the species are cominon 
weeds. 

Bedfordia aalicina, a native of Tasmania, attains a height of four to 
live metres (15 ft.). Its wood is hard, and is much prized for cabinet 
work on account of its beautiful grain. 

Tribe 7. Anthemitlew, — Heads mostly if ith disk and ray flow- 
ers. 

Artemisia AhsintJdum, the Common Wormwood of Europe, is cul- 
tivated in old i^ardens as a domestic remedy. In Europe an alcoholic 
extract called Absinthe is need as an intoxicating beverage. Some 
species in the Rocky Mountain region arc tall shrubs, and are called 
Sage Brush. They furnish a valuable fuel. 

Anihemis nohilis^ Chamomile, and Tanacctum vulgare. Tansy, of 
Europe, are well known domestic herbs. • 

ChvysaniJiermim roscvm, from Persia, C Indicfim, from China, and 
C. corukurium, from North Africa, are the originals of the Chrysanthe- 
mums so common in flower-gardens. 

C. Leucanthemiun, the Ox Eye Daisy, is a most difficult weed to eradi- 
cate. 

Tribe S, Ilelenioidea*, — Heads mostly with disk and ray flowers. 

To this belong the so-called French or African Marigolds, Tagetes, of 
several species, cultivated in flower gardens. They are in reality na- 
tives of tropical America. 

Tribe 0, Helianthoidece,— Heads mostly with disk and ray 
flowers. 

Dahlia variahilis and one or two other species from Mexico, are the 
ori<rinal forms of the Dahlias of the flov/er-gardens. 

Zinnia elegans, of Mexico, is the well known Zinnia of the gardens. 

Coreopsis, of several Arkansas and Texas species, are grown under 
the name of Calliopsis. 

Ilelianthus annuus, the Common Sunflower, is a native of the Texan 
and Mexican regions. Aside from its ornamental use, its oily seeds are 
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&15 
e good for fuel. 



valuable for fntteaiDg ponltr;, and the dried etema ( 
In Kuaaia a valuable oil is oblainod from llic seeds. 

//. ti^ierogut, ibo eo- called Jerusalem or Brazil iaa Artickoko, is 
mucll grown lor ita potato-like tubers, wliicb are fed 1o tattle and swine. 
It is probably derived from H. doronicMdei, of the MiBBiseippi Vallej, 
hj long cultivation. Tlie name ''Jerusalem " Artlclioke is a corruption 
of the Italian Girasola — i.e., sunflower. 

Among tlie weeds are tbe Ragweeds (Amibrogia), Cockleburs {Xan- 
thiura), Spanish Needles {Bideni). 

Silp/iium taciniatum is tbe Compass Plant of the Mississippi Valley. 




—Flower. Maicniaed. 



... . laicniaej 
Ftg. 4e0.— PIsLll. UogDlBed. 

Its largo erect pinnately lobed leaves twist upon tlieir petioles ho as to 
present one anrfnce ofthe blade to the eastand the other to the west, 
the two edges heing upon the meridian. (Fig. 134, p. 157.) 

Tribe lO. Invioldete, — Heads mostly with disk and ray Sowers. 

Helipterujn Manglem, of Anstralia, ia one of the " Everlaating flow- 
ers," cultivated under the name of Bhodanthe, and used for wiuter 
bouquets. 



616 BOTANY. 

Helichrysum, Bp., is also cnltiyated for the some purpose. 

Inula Jlelenium, Elecampane, of Europe, is cultivated in gardens for 
its medicinal root. 

Tribe 11. ^^feroidece.— Heads mostly with disk and ray flowers. 

Aside from our native species of Aster and Solidago (Golden Hods), 
which tire OTnamenttkl, BeUispere7ini9, the English Daisy, and Cains' 
tepJms Chinensis^ the China Aster, are common in flower-gardens. 

Qrindelia rohttsta and other species are important as furnishing in 
the alcoholic infusion of their leaves a cure for the poisoning by Poison 
Ivy. 

Okaria argopJiylla, the Mask Tree of Tasmania, attains a height of 
six metres (20 ft.) and a diameter of thirty cm. (1 ft.). Its wood is hard, 
and is used in turnery and in the manufacture of agricultural imple- 
ments. 

0, furfur acea and several other New Zealand species are equally 
valuable. 

Tribe 12. Eupatoriacece.-^Floyfen all tubular. (Figs. 446-50) 

Species of Bupatorium are used as domestic medicines. Several of 
the species are ornamental. 

Mikania scandens, a native climber, is cultivated for ornament. 

The native Bpecies of Liatris, Blazing Star, are also quite orna- 
mental. • 

Tribe 13. Vernvniacece, — Flowers all tubular. 

The species of Vernonia, known by the name of Iron-weed, are com- 
mon weeds on low grounds. 

Order Calyceraceee. — A few South American herbs resembling 
CompositoB, but with the ovule pendulous. 

Order Dipsaceae. — Herbs, with distinct anthers and pendulous 
seeds, which contain endosperm. Species one hundred and twenty, 
mostly of the North Temperate Zone. 

Bipsaeus Fullonum, Fuller's Teasel, of Europe, is grown for itshard- 
bracted ripe heads, which are used by fullers in dressing woolen cloth. 

Scahiosa contains many ornamental species. 

Order Valerianaceae. — Herbs, with distinct anthers, and three- 
celled, but (by absorption) one-seeded ovary ; seed without endosperm. 
Species about three hundred, mostly of the North Temperate Zone. 

Valeriana officinalis, of Europe, has a thickisli root, which, in the 
dried state, is the officinal Valerian. 

589.— Cohort XXI. Bubiales. Plants with actinomorpli- 
ic or zygomorphic flowers ; stamens inserted on the corolla 
and isomerous with its lobes ; ovary inferior, two- to many- 
celled, each cell Avith one to many ovules. Calyx never 
pai)pose. 

Order Bubiacese. — Herbs, shrubs, and trees ; flowers generally reg. 
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ular (actinomorpliic) ; leaves with stipules. A large order of over 4000 
Bpeciea, tlie greater part of wlikh inliabit tropical couDtries. It is 
divided into tiventy-five tril)es, manj of wliicli differ so greatlj from 
eaclk otlier tbat tliej' have been regarded aa orders bj some botanieta. 

TLo most commoa rcpreaentatives of tliis order in tbo United States 
are the species of OaliuTa (Bedstraw or Cleavers), Mitelulia (Partridge 
Berry), and Houttonia (Bluets). 

Cephalantliim occidentalU, the Button Bush of the Eastern UnitM 
Stotes, is ft tall thrub bearing glossy green leaves and splierical lieads 
of white, sweet-scented flowers. It deserves to bo ranked among our 
ornamental slirubs. 

Pinckneya. pvbeiu, a small tree of the SoutlieaHtera United States, la 
known as Qeorgia Bark, or Fever Tree, on account of the medicinal 
qualities of its bark. 

Cinchona, of several species. This South Araerican genua contains 
thirty or more Epecles of trees ; several of these, as C. ojlcinalis, C. call- 




saya, G. mietii-ubra, clc, all natives of the Andean regions of Peru, 
Bolivia, and New Granada, furnish the drug known as Peruvian 
Bark. This bark contains two important alkaloids, viz. : Cinchonia 
(C,„ H,. N, 0), and Quinia (C,. H„ N, O, + 3 H, O) ; the latter as a 
sulphate is the exceedingly valuable medicine, Quinia Sulphate, or 
Quinine. Cinchona trees are now cultivated in India, Java, Mauritius, 
aud Jamaica. 

Gephaeiit Ipecacuanha, a semi. shrubby plant of Brazil, supplies from 
its roots the well-known emetic Ipecacuanha. 

Coffea Arabiea, the Coffee Tree, & native of Abyssinia, is a small- 
sized evergreen tree, bearing clusters of white Sowers in the axils of 
the opposite glossy leaves. The red berries are about as large as 
cherries, and each contains two plano-convex seeds, the cofiee seeds of 
commerce (Figs. 451-5). The Coffee tree was introduced into Arabia 
from four to five centnries ago, and into Java, by the Dutch, about 
two centuries ago. It haa sitice been taken to Brazil aud other parts 
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of South America, the West Indies, Ceylon, India, and many of 
the Pacific islands. Although originally from the same species, the 
Coffee trees now grown in different parts of the world produce seeds 
varying much in size, color, and quality; thus in "Mocha/* from 
Arahia and Abyssinia, the seeds are small, of a dark yellow color, and 
when roasted produce an infusion of a most delicious quality ; in " Java 
coffees " the seeds are larger, of a paler yellow color, and of scarcely in- 
ferior quality to the preceding ; the coffees of Ceylon, West Indies, and 
Brazil (the latter particularly known as " Rio ") have seeds of vary- 
ing sizes, and of a bluish or greenish-gray color, and their infusions 
are generally inferior to those of the other varieties. 

Buhia tinetaria, a perennial herb, native of the South of Europe and 
Western Asia, is the Madder Plant, now grown in many parts of the 
world for its roots, which yield the red dye known as Madder. The 
plant has whorled leaves and bears some resemblance to some species 
of Galium. 

Among the ornamental plants of the order are many species of Gdr^ 
denia from China and Africa, Ixora, Parttandia, Bauvardia, etc. 

Order Caprifoliacesdi — Mostly woody plants, with generally zygo- 
morphic flowers and stipulate leaves. This small family of two hun- 
dred species is mostly confined to the Northern Hemisphere. A dras- 
tic and purgative principle is common in the plants of the order, but 
none of the species are of much importance in medicine. Many species, 
are ornamental — e.g., those of Lonicera, the Honeysuckles ; Symphori- 
carpus, the Snowberries ; Diervilla, the Bush-Honeysuckles, one spe- 
cies from Japan called Weigelia ; Viburnum, the Snowball, etc., etc. 

Samhucus, the Elder, has edible berries, which are much used for 
making into pies, preserves, jellies, wine, etc., in many parts of the 
United States. 

III. CHOEIPETAL^ (Polypetal^e of authors). Plants 
whose flowers generally have both calyx and corolla, the lat- 
ter of separate petals. 

590.--Cohort XXn. Umbellales. — ^Flowers usually aetin- 
omorphic ; ovary inferior, one- to many-celled ; ovules soli- 
taiy, pendulous ; seeds with endosperm. 

Order CornaceaB. — The Dogwood Family. Shrubs or trees, rarely 
herbs, with mostly opposite simple leaves ; fruit a berry or drupe. A 
small order of about seventy-five species, mostly of the north temperate 
zone. 

Several native and European species of Cornus are cultivated as orna- 
mental shrubs. 

Aucuha Japonica. from Japan, is a fine shrub of the flower-gardens. 

The wood of Cornus florida, the Flowering Dogwood of the E^astem 
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United States, Is liftrd and fine-grained, and la Bometimea used na a, sub- 
Blituie for BojLwcMjd. 

The wood of Nysa<i muUtfiora, the Sour Ouni, Tupelo, or Peppridge 
tree of the Eaateni United Stales, is exceedingly difficult to split, and 
is much used for making liubs forwagon wlieels. 

Order AraliacesB.^SbruljB or trees, rarely herbs, with moetlj al- 
ternate compound leaves ; fruit usually a bcrrj or drupe. Species 340, 
mostly tropical. 

Some of tbe species of .driilui are ornameulal — e.g., A. ipinoait and 
A.Toetmoga, of tlie 

Eastern and SoutU- Fias, 45S-00.— iLi-usTRiriom op Pomicif 
em United States. 

nedera Helix, ths 
Englisli Ivy of Eu- 
rope and Western 
Asia, is a well- 
known ornamental 
climber. 

Aralia quinquefo- 
lia, Oluseng, is com- 
mon in many parts 
of the Eastern 
United SUtes. Its 
root is officinal. 

Aralia pipy rife- 
ra, a. small tree of 
China, is the source 
of the Chinese Rice 
paper; for this pur- Q 
pose the pith is cat ^ 
into thin sheets and 
then pressed flat. 

Order TTmbellif' 
er». — Herbs, rarely 
shrubs or trees, with 
alternate and usual- 
ly mnch dissected leaves; fruit dry aud Indehlscent. Species 1300, 
found most abundantly in Northern Europe and Asia, although occur- 
ring in nearly all couutries. Uany contain an acrid poisonous princi- 
ple, and the plants of the order may nsnally be regarded with suspi- 
cion, lu a genera] way it may be said that the fruits are aromatic 
and innoxious, andlbe green partsacrid and poisonous, (Figs. 456-60.) 
The Parsnip {Poitiaaca latioa) and the Carrot (Daucics Carota), 
both natives of Europe, are valualjle and well-known food plants. 
In their wild state they are poisonous. 
Apium grateokna. Celery, a native of Europe, Is deserredly popular 




Fig. IBS.— Flower. 

Fix. 498.— Flower dlagrain. 

Fig. 480.— Section of ae«d. 
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as a salad. The poisonoas herbage, when deprived of its green color bj 
covering with earth, is rendered wholesome. 

Among the aromatic and medicinal products may be mentioned Cara- 
way, Coriander, Cummin, Fennel {Fcsniculum vulgare). Dill, Aniseed, 
etc. 

Ferula Asafostida is a tall growing plant of Thibet and the western 
parts of Asia. The dried and hardened milky juice of the root is the 
nauseous smelling Gum Asafoetida. It is said that the Persians hold 
it in high esteem as a condiment. Qum Ammoniacum, Qum Gblbanum, 
Gum Opopanax,and some other gum resins are similar strong smelling 
products of other plants of the same region. 

Conium maculcUum, Poison Hemlock, a natiye of Europe, but 
naturalized in the United States, is virulently poisonous. It is sup- 
posed to be the Hemlock used by the Greeks to poison their criminaUi 
and other offenders. 

Cicuta maculata. Water Hemlock, and JEh,hu9a Cynapium, Foors 
Parsley, are two common poisonous plants, the first a native of the 
Eastern United States, the second introduced from Europe. 

Monizia edulU, of the Madeiras, is a low tree, and in Australia spe- 
cies of XarUhosia, Trachi/mene, AstrotricTUa, etc., are shrubs or sinall 
trees. 

591.— Cohort XXTTT. Ficoidales. Flowers usually actin- 
omorphic ; ovary mostly inferior, one- to many-celled ; pla- 
centae parietal, basilar or axile ; seeds with or without endo- 
sperm. 

Order Ficoidese. — Mostly herbs, often with fleshy leaves. Species 
450, mostly tropical, represented in the United States by the Carpet- 
weed {Mollugo xerticUlata). 

Me^embryanthemum. erystaUinum, the Ice Plant, is commonly culti- 
vated as a cariosity. 

Order Cactaceae. — The Cactus Family. Succulent herbs, shrubs, 
or trees, often spiny, and generally leafless. About 1000 species are 
enumerated, all American (with one or two exceptions), and mostly 
tropical. Several of the species are common in many parts of the Old 
World, having long since escaped from cultivation. 

Many of the species are grown in conservatories for their fine flow- 
ers, as well as on account of their curious shapes. Cereus grandi^ 
florua, the Night Blooming Cereus ; Opuntia mdgariSf the common 
Prickly Pear ; 0. coccinellifera, and others, are common. The last- 
named is fed upon by the Cochineal Insect, from which the dye Carmine 
is derived. 

The fleshy fruits of some species are edible. 

592.— Cohort XXIV. Passiflorales.— Flowers usually ac- 
tinomorphic ; ovaiy usually inferior, syncarpous, one-celled. 
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witli parietal placentie (sometimes tliree or more celled by 
the produced placenta). 

Order DatiscaceiB. — A curioaa order of four apecieB, one of wliicli, 
Daiitea glomerata, occurs in California. 

Order BegonioceEB.— A tropical order of 350 species of lierbs, mostly 
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Fig, 4S3.— AndnKdam. HsfoMtA. 
Fig. 4eii,— Dlusnm at femalu flower. 

American, represented in green-boaBes and conHerrBtories bj many 
BpecleB of the principal jfenoB Begonia — e.g., B. Bex, B. Eoantiana, B. 
fueknoide*, etc 

Order CucurbitacMB.— The Qonrd Family. Herbs or undershroba 
with dimblng or trailing Btems and ^Hdoub floners; placentee pro- 
duced to tlie axis of the ovary and revolute. Species 470, mostly 
tropical. (Figs. 461-5.) 
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Cueurhita maxima^We large Winter Squash; C. aerrucosa, the Crook* 
necked Squash ; and (7. Pepo^ the Pumpkin, are well known in cultiva- 
tion. Their nativity is unknown. According to Dr. Gray, the Pump- 
kin was "cultivated as now along with Indian Com hy the North 
American Indians before the comings of the whites." 

CtLCumia Melo, the Musk-Melon, and C, sativits, the Cucumber, are 
doubtless natives of India. 

Citrullus vulgaris, the Watermelon, is a native of India. 

Tlie dried flesh and seeds of CitruUm ColocynthU, of the Eastern 
Mediterranean region, constitutes the poisonous drug Colocynth. 

Lagenaiiu vulgaris, the common Gourd, a native of Asia and Africa, 
is cultivated for its fruits, which are made into bottles, drinking ves- 
sels, etc. 

Luffa .u^yptica, the Towel Gourd of Egypt, is now grown in the 
West Indies and the Southern United States. Its fruit is somewhat 
larger than a Cucumber, and is very fibrous internally ; its rind and 
seeds are removed, and the fibrous portion used as a bath sponge. 

Echinocystis lobata, tho Wild Cucumber or Balsam Apple of the 
Eastern United States, is a rapidly growing climber, valuable for ar- 
bors, screens, etc. 

Order Passifloraceae. — ^Tlie Passion-Flower Family. Trees, shrubs, 
or herbs, mostly of the tropics. Species 250, represented in the South- 
ern United States by four or five species of Passiflora, and in conserv- 
atories by magnificent climbers of the same genus from South America. 

Car ica papaya, the Papaw of tropical America, is a small tree, bear* 
ing large edible fruits. 

Order Tumeraceae. — Tropical herbs and shrubs. 

Order Loasaceae. — Herbs of wami climates, mostly American. 

Order Samydaceae. — Trees and shrubs of the tropics. 

593. Cohort XXV.— Myrtales. Flowers mostly actino- 
morphic ;' ovary usually inferior, synearpous ; placentae in the 
axis (or apical, rarely basal) ; leaves simple, and usually entire. 

Order Onag^aceae. — Herbs, shrubs, and trees, about 800 species, of 
temperate climates, represented in the United States by species of Epi- 
labium, (Enothera, and other genera. In conservatories, many species 
of Fuchsia are cultivated for their beautiful flowers. They are natives 
of Mexico and South America. 

Trapa natans, a curious aquatic plant of Central and Southern 
Europe, is called Water Chestnut, and its large nut-like horned fruits 
are nutritious. T. lispinosa, of Northern India, and T, bieomis, of 
China, are extensively used for food in their native countries. 

Order Ly thraceae. — Herbs, shrubs, and trees, mostly of the tropics. 
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Species, 250, represented in the United States by a few small lierbs of 
the genera Lythrumy CupJieay etc. 

Lawsonia inermiSf a shrub of Western Asia, has long been in culti- 
vation in Egypt and tlie adjacent countries. From its leaves the cos- 
metic Henna or Khenna, so much used for coloring the hair and nails, 
is made. 

Punica granatum, the Pomegranate of India, is a bushy tree, six to 
nine metres high (20-30 feet), bearing deciduous leaves, and yellowish 
fruits about the size of an apple. The pulpy interior of the latter is 
prized for making cooling drinks ; from it a wine is also made. Pome- 
granates have long been grown in the countries about the Mediterranean 
Sea, and are now cultivated in the warmer parts of America. 

Ldgerstrcemia reginas^ the Jarool or Blood wood tree of India, is highly 
valued for its blood-red wood, which, being exceedingly durable in 
water, is much used in shipbuilding. 

L. Indica, a common green-house shrub from India, is cultivated under 
the name of Crape Myrtle. 

Sonneratia acida, an Indian tree, yields a most valuable fuel. 

Physoccdymma flmibunda, the Tulip tree of Brazil, yields a fine 
wood much used for inlaying. 

Order Melastomaceae. — Trees, shrubs, and a few herbs, of the 
tropics. Species, 1800. Wo have in the United States but one genus, 
Bhexia, represented by half a dozen species. A few are cultivated in 
green-houses. 

Order Myrtaceae. — The Myrtle Family. Trees and shrubs (rarely 
herbs), with mostly opposite glandular-dotted leaves ; stamens, many. 
A large and very difficult order of 1800 or more species, which are dis- 
tributed throughout the tropics and the Southern Hemisphere. 

Many of the species yield excellent fruits. 

PHdium poiniferum and P. pyriferum, of the West Indies, and P. 
Caitleyanum, of Brazil, bear apple- or pear-shaped fruits called Guavas, 
highly esteemed for dessert, and for preserving. All are now exten- 
sively grown in tropical climates. 

Eugenia malaccensis, the Malay Apple, and E. Jambos, the Rose 
Apple, both of the East Indies, furnish important fruits to the people 
of the far East. 

E, pimenta, a West Indian tree, is there cultivated for its berries, 
which are gathered and dried before ripening, constituting the Pimento 
or Allspice of commerce. 

E. aromatica, the Clove Tree of the Moluccas, now extensively cul- 
tivated in the East and West Indies, is prized for its spicy flower-buds, 
which are gathered before opening and then dried, in which state they 
are known as Cloves. 

Bertlwlletia excelsa, of tropical America, is a tree thirty to forty-five 
metres high (100-150 feet), bearing Avoody-shelled fruits, ten to fifteen 
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em. (4r-fl iDcliea) la diameter, Inside of wliich are a nutnber of roagb 
oily BoedB, the Brazil Nats of commerce. Closely related to tlila la the 
MoDkny Pot, wlioae noody-alielled jralt ia deliiaceut bj a circular lid. 

Many of the trees of tbis order furnish valuable timber. 

Mj/HvM eommunU, tlte Myrtle Tree of Weatem Asia, yielda a bard 
mottled wood much esteemed in turnery. (Fig. 406.) 

Eucaiyptut, sp., the Onm Trees of Anstralia and Tasmania. Tliese 
are large stately trees, often rising to the helglit of fifty to one Lnn- 
dred raotres (150-300 feet), and occasionally even exceeding this. . The 
timber faroiehed by tbem is in some casea of great value, being tough 
and durable. (Figs. 467-8.) 

E. gidbulut, the Blue tium, ia now muck planted in California. Iti 
timbet is valuable, bnt shrioba greatly in drying. E. marginaUi. " the 
Jarrali or Mahogany tree of Sonthwefltem Australia la famed tor Its In- 
destructible wood, which la attacked neither by CMUTa, T«rtie, am 




>n of Ihe flower or Jftfrttn nqninunis, Magnlned. 
r. «f .h. B„...^. i..,d of EuealyiOui glotulH. ■"— - 
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Termet, and tlierefore much sought for jetties and other struelurea ex- 
posed to sea water, uIbo for unduiground work, and larjrely exported 
for railway sleepers. Vessels built of this timber have been enabled 
to do away with copper-plating." (Mueller). E. rennifira, the Iron 
Bark tree supplies a very heavy and exceedingly strong limber. 
Species of Eugenia, Myrlui, etc., are grown in conservatories. 

Order Combretaceee,— Tropical trees and shrubs, about 240 speaea. 
A few species occur in Soulli Florida. 

Order BhizopboracesB,— Tropical trees and slirubs, abont SO spe- 
cies, the most im|xirtnnt of whicli is tim Mangrove Tree of tropic*! 
America {lihuop'iora MunijU) ; it also occurs from Florida to Teiaa. 

594. Cohort XXVI.— Rosales. Flowers mostly actino 
morjiliie; carpels one or more, usually quite free in bud, 
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fiometimeB Tariously united afterwards ■vFith the calyx-tube. 




ri;. J6B. —7Jlon. 

FiE 470 -Flower-ciUBter. aaauu ntx. 

Fig. 4T1.— PlitllCDI verUcollf. Higulflcd. 



or enclosed in the swollen top of the peduncle ; styles asa- 
ally distinct. 

-Mostly aqnatic lierba, about elgbtf Bpedei. 
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Order Bruniacesd. — A few lieatli-like woody plants of SoatU Africa. 

Order HamamelacesB. — A small order of trees and shrubs, repre- 
sented in the United States principally by the Witch Hazel {ffama- 
metis Virginica), and the Sweet Gum Tree (Liquidamber Styntciflua), 

Order Droseracesd. — Tlio Sundew Family. Mostly bog-herbs with 
radical gland-bearing leaves. About 110 species are known, distributed 
throujrhout the world. Tliis iuterestinjr little family has attracted 
great attention on account of the insect-catching habits of its species. 

The most remarkable plant of the order is the Venus' Fly-Trap {Dionaa 
muscipvld) of North Carolina. Each leaf has a rounded blade which 
is fringed with stiff bristles (Fig. 469), and upon the surface of each half 
are three sensitive hairs which, when touched, cause the tissues of tlie 
upper surface of the midrib to contract suddenly, and thus to quickly 
close the leaf as a book or rat-trap is closed. An insect alighting upon 
one of these leaves is caughtby the quickly-closing sides, and is witiiin 
a few days dissolved (digested) by an acidulous fluid exuded by the 
glands of the leaf ; it is then absorbed by the leaf, and when this is ac- 
complished the latter again opens. This plant is thus a partial sapro- 
phyte I 

In the Sundews (species of Brosera), the leaves have stalked 
ginnda which are sensitive, and when these come in contact with an 
insect they cause the blade to slowly bend around it, finally enclosing 
it. Digestion and absorption then take place as ill the previous case. 

Mr. Darwin hns shown that the other genera of tlie orJer are also in- 
scctivoroui^. (S(^e liis book, '* Insectivorous Plants," London and New 
York, 187o, in which 367 pages are devoted to the plants of this order). 

Order Crassulaceae. — Herbs or iindershrubs, usually with thick 
fleshy leaves. Species 40D, found mostly in temperate climates. Many 
are in common cultivation — e.g.^ Bryophyllum, the Live-leaf from 
tropical Africa ; Crassula, of many species, from the Capo of Good 
Hope ; Cotyledon, of many species, from Mexico and Africa ; Sedum, 
Live-forever ; Scmpertimim^ the Ilouseleek, etc. 

Order SaxifragacesB. — The Saxifrage Family. Trees, shrubs, and 
herbs with actinomorphic flowers, generally definite stamens, and 
seeds rich in endosperm. Species 540, mostly natives of temperate and 
cold climates. 

lilhcs groasnlaria, the Gooseberry, and i?. ruhntm, the Red Currant, 
both of Europe, are in common cultivation for their edibld berries. 
The last named is also indigenous northward in this country. 

Anionp: ornamental plants are PJdladclphus, the Mock Orange, from 
the Old World ; liihes, Flowerin*:: Currants, of the Western United 
States; Beuizia, from China and Japan; J7y(?mr?<7^tf,* Japanese and 
native; AsHlbe, from Japan ; Saxifniga naniifiitosa, the so-called Straw- 
berry Geranium, a fine basket plant from C'hina. 

Cephaloius foUicularis, the Australian Pitcher Plant, is now regarded 
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BB » member of lliis order. It is » low plaut witli t, rosetle of radical 
leave?, some of wLicli reHeiuble tbe covered pipea used \>j msDj 
Frenclimea (Fig. 47*^). The border of tbe ascidtuui (pitcber) in iLe lat- 
ter ia incurred and pre«euta aa obstacle to tlie egress of iasects, nliick 
are do doubt tliue captured. 

Order Boeaceee. — Tbe Rose familj. Herbs, sliruba, and trees, 
UBonllj with actlnoinorpliic flowers, geDorally indefinite (many) 
atameiia, and seeds destitute of endosperm. Species, 1000, distributed 
tbroagUoot tbe world. Tbe plants bere under coosi deration iiave been 
arranged under several ordsrs by some autbors, on account of a part 
liaving an apparently inferior S-celled ovary, otbers many superior 
ovaries, and still others 
but one superior ovary. 
Bentbam and Hooker 
bave arranged tbe sev- 
enty-one genera under 
ten tribes, eight of 
'which only will be no- 
ticed liere. 

Tribe PotnecB. — 

Shrubs and trees with -, 
simple leaves, ovaries I 
6 (rarely leee), aduat« ^ 
to and frequently o 
ered by tbe flesby re- 
ceptacle (and calyx!). 

Pinit Mains, the 

Apple, and P. commu- ,_ 

NM, the Pear, grow ItsUa. Natiirele: 

wild in many parts of Europe. They have been cultivated for oges in 

other portions of the world. (Fig. 473.) 

P. prunifolia and P. baccata. Siberian Crab-Apples, of tbe North of 
Asia, are ia cummon cultivation. 

P. eoro nana, the American Crab-Apple,of tbe Eastern United States, 
mi);ht be made a valuable apple by cultivation. 

P. Gydo)iia{m Cydonia tulf/ari»), tbo Quince, is a native of the 
. Levant. (Figs. 474-5.) 

The Hawthorns {Oratagut, ep.) are of some value for their frnllB, 
and have long been favorites for hedges and ornamental purposes, 
Service-berrlcs (Amelandiier, sp.) furnish valuable fruits, and are 
ornamental. 

Tribe RoseCB, — Shrubs, with pinnately compound leaves ; ovaries 
many, free, but surrounded by the fleshy receptacle (and calyi?), 

Bo»a — of many species— the Roses. Not only are our native species 
ifif which we have aboutadoien) more or less culiirated for their beau- 
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tlful flowora, but from elgliteen to twenty or more epedM from 
Europe and Asia ara commacilj to be fouod In gaideuB and conser- 
latoricB. (Fig. 478.) 
Tribe PotentUleee, — Mottl^ herbs, with usually compound 
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leareB ; carpels free, ooe lo many, 
fruits dry (acbenin). 

Fragaria clatuir, of Europe, F. tetca, of Europe and Eagtem United 
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States, and F. Virginiana of the Eaatern United States, are tbe epedes 
from wliich the caltivared Btranberries have been derived, \ij high 
cnlture and eroMing. {Pig. 477.) 

Chanutbatia foliota of the weetem slope of the Sierra Nevada Moan- 
talDs in California, Is a small fragrant shrub vitk thrice pinnate leaves, 
mach gaihered bj tourists, and deserving a place in gardens. 

Cereocarput Udifoliu*, the 
Honntuiu Mahogany, of CnliroN 
ula, ie asbrob or tree, ranging , 
from two to fifteen metres 
beiglit (S to SO feet). Its heavy 
dark colored wood is valoable. 

Tribe B«6«at. — Mostly 
shrube, differiug from the pre. 
ceding in having' fleshy fruits 
(drupes). 

Rubin Idau», the Qarden Rasp- 
berry, of Europe, ia also cultivat- 
ed to some extent in thiacoantry. _„. _... . 

R. oeeidmtalit, tbe Black "Mi^"™- 
Raspberry, and R. ttrigo*u», the Red Raspberry, both nutivi'sot tbe 
Eastern United States, have given rise to the Common Raspberries of 
our gardens. 

R. fruticomit, the Blackberry, of Europe, is scarcely, if at all culti' 
vated in this country. R. vUlottu, the Wild Blackberry, of tbe Eastern 
United States, is exten- 
sively cultivated. 

TrUte QuillaJecB. 
— Trees and sbrulis, 
with mostly duple 
leaves, dry fruits and 
Tvinged seeds. Nearly 
all are natives of Mexico 
orSoutb America. 

QuiUaja taponaria, of 

Chili, is an ever);reeD 

ee, fifteen to eighteen 

metres (50 to 60 feet) 

bigb, vhose bark contains Saponin (di Hk 0, ,), and is used Instead 

of soap for washing. Under tbe name of Suai)-bark or Qnilltga-bark 

it is imported into this country. 

Tribe Spfrecetc.— Mimtly woody plants, of tbe Nortbarn HemU 
sphere, with dry fruits. The principal genus ^nta, contains many 
species, which, being bigbly ornamental, are commonly planted in 
tlower-gardena. 




Pie. *!7,— Section of 



Fragarla titca. 
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{P. nana), the Lima Bean (P. lunatm), probably all from India and 
Western Asia. 

Many more species are now cultivated in India, sucli as Cliowlee, 
Black Grain, Soy, Pigeon Pea, Lentils, etc. 

The Peanut (Aracliis hypogcsa)^ a native of South America, is now an 
important food plant in the West Indies and Africa. After the fertili- 
zation of the erect yellow flowers, the peduncles bend down and the 
young pods are thrust into the ground, where they ripen. This curi> 
ous habit, which must have been at first a protective one, is perpetu- 
ated in cultivation, although the need of it apparently no longer exists. 

The forage plants include the Red Clover (TrifoUum pratense), the 
White Clover (T, repent), Lupine (Lupinus aUmB)t Lucerne (Medieago 
saliva), Sanfoin {Onobrychus 8atka), Tares or Vetches ( Vicia Mtiwi), 
all from Europe and the countries adjacent to the Mediterranean Sea. 
Many others are grown less extensively. 

Of the timber trees, the following are the most important : 

Robinia Pseud-Acacia, the Locust Tree of the Eastern United States, 
yields a very strong and durable timber. 

DaZbergia nigra, a large tree of Brazil, produces the finest Rose- 
wood. 

D. latifolia, of India, produces the Indian Rosewood. 

The valuable dye Indigo is obtained from Indigofera iinctoHa, a 
native of India. The flowering plants are cut and placed in vats of 
water ; after remaining for a time, the water, now colored, is drawn off, 
and after several intervening processes, the coloring matter is allowed 
to settle to the bottom ; this when dried is crude indigo. 

The wood of Ptero arpus fantalinus, a tree of India, when reduced 
to chips, is the red dye known as Red Sandal-wood, or Saunders. 

Camwood, another red dye, is obtained in a similar manner from 
Baphia nitida, a West African tree. 

Some species furnish gums and balsams, which are of use in the arts. 

Gum Tragacanth is derived from a low shrubby plant, Astragalus 
tragacantTia, growing in Western Asia* 

Gum Kino is produced by largo trees of India and Africa belonging 
to the genus Pterocarpus. 

Balsam of Peru and Balsam of Tolu are the products of species of 
Myroxylon, in Central and South America. 

But one important medicinal product is furnished by this sub-order, 
viz.. Liquorice, the dried roots of Qlycyrrhiza glabra, a native herb of 
the South of Europe. 

In India species of Crotalaria and Sesbania are extensively cultivated 
for their strong and durable fibre, much used for making cordage and 
coarse cloth. 

Of the many ornamental plants, the following only can be mentioned, 
viz., species of Lupinus, Cylisus, Labuimum, Petalostemon, Caragana, 
Hobinia, Wistaria, PhaseoluSf LathyruSy Sophora, etc., etc. 
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Desmodium gyrans, an East Indian plant, Is remarkable for the 
spontaneous movements of its leaves. The leaves are compound, the 
terminal leaflet hem^ large, while the lateral ones are small ; under 
proper conditions the lateral leaflets alternately rise and fall by quick 
jerks, continuing this for hours without any apparent external cause. 

Sub-Order II. Ccesafpiniece^ with flowers zygomorphic or ac- 
tinomorphic ; stamens generally ten, usually distinct. 

The Tamarind is the fruit of a North African and East Indian tree of 
this sub-order, Tamanndus Indica. 

Senna, a medicinal drug, is the dried foliage of African and East 
Indian species of Cassia, 

Gum Copnl, much used in making varnishes, is derived, at least in 
part, from East Africa and Madagascar trees belonging to the genera 
Trachylohium and HymenoML. 

Copaiva Balsam is obtained from Brazilian trees (Copaifera, sp.) by 
makings: deep incisions into the trunks. 

The pulverized wood of Ccesaljnna echinata, a Brazilian tree, yields 
the red dye Brazil-wood ; that from H(Bmatoxylon 
Campeachianum, a small tree of Central America, is 
the well-known and valuable dark-red dye Logwood. 

Many timber trees are of great value — e.g., the 
Mora Tree of Guiana (Dimarphandra Mora), whose 
heavy durable timber is in great repute in the British 
navy yards ; the West India Locust (Hymeinza Cour- ri(r4^^'^Cro8»- 
haril)^ used in ship-building ; the Honey Locust of the section of the pced 
Eastern United States {GUditsehia triacanthos\^\i\c\L gJowing^Ihe & 
furnishes a valuable timber used by wheelwrights dant endosperm.— 
for making hubs ; the Kentucky Coffee Tree of the ^«&°^^®^- 
Eastern United States (Gymnocladus Canadensis), whose red wood 
somewhat resembles Mahogany ; the Judas Trees (Cercis, sp.), whose 
wood is prized in Europe for cabinet-making. 

Sub-Order III. Mimosece, — Flowers actinomorphic, small, 
and generally collected into close heads or spikes ; stamens distinct, 
two to many times the number of petals. 

One of the most important of the vegetable gums — Gum Arabic or 
Gum Acacia — is furnished by trees of this sub-order belonging to the 
genus Acacia. The greatest supply is obtained from A. vera and A, 
Arabicay natives of Northern Africa, Arabia, and the East Indies. 

The genus Acacia is abundantly represented in Australia, where 
many of its species, called Wattles, yield most excellent timber. That 
of A. melanoxylon "is most valuable for furniture, railway carriages, 
boat-building, casks, billiard- tables, piano-fortes (for sounding-boards 
and actions), and numerous other purposes. The fine-grained wood is 
cut into veneers. It takes a fine polish, and is considered equal to the 
best walnut." {Afueller.) 




Lytiloma Sabieu, & large Cuban tree, yields a h»rd and very durable 
timber, higLly valued for eliip.building and for otber purposes. 
Many epeciea otAaida and Mimota are iu euliivation in gardens and 



Mimom pudiea, from Soulb America, is interesting on acconnt of Its 
extreme seDBitivenees to a toucb or jar. On tUis account it ia commonly 
known aa tbe Sensitive Plant. Its leaves expand in tbe ligbt and con- 
tract in darkness, and in tlie proper temperature clo«e at once upon 




being touclied or jarred, opeoiog again, bowevcr, in a few minutes 
(Figs. 488-9). 

Order Connaracefe. — Trees nnd sbruba of ibe tropics, one of wbicb, 
Connarus LambeHii ot Guiana, furniabes tlio beautiful Zebra-wood. 

595.— Cohort XXVU. Saplndales. Shrubs and trees, 
with usually compound leaves. Flowers o£ten zygomorphic 
and diclinous ; ovary superior ; seeds usually without endo- 
sperm. 

Order Moringese.— Contain a lliree Old World trees, of doubtful 
alBnitj". 

Order Coriariese.—Sbriibs of one genuB ond Ibreo to five species, 
found iu tlio Medilerrnneon region, tbe Himnlnyas, Japan, New Zea- 
land, and Soutb America. Tbeir afBnitiea are very oliscuro. 

Order Aoacardiacere. — Tbe Casbow Family. Trees and sbruba, 
wltb gummy or milky.resinoua juice, often poisonous ; fruit usually a 
drupe. Species alMut 430, cbiefly found in llie tropics. Tlie c 
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representatives of tliis order in this country are species of KfiUBt of 
which B. typhina and B. glabra, Sumach, nre highly ornamental, as 
well as useful, their young shoots and leaves containing much tannin 
and being much used in tanning. 

BhtLS Toxicodendron, the Poison Ivy, and B. venenata, the Poison 
Sumach, both of the Eastern United States, and B. divernloba, the 
** Poison Oak" of California, are very poisonous, causing in many per- 
sons a severe cutaneous eruption. 

Mangifera Indica, of India, but now grown in most warm climates, 
produces the excellent fruit known as the Mango. 

The Cashew Nut is the product of a large West Indian tree, Ana^iar- 
dium oeddeniale, and the Pistachia Nut of a tree of Western Asia, 
Pi»tacia vera. 

Mastic, a resinous material nsed in fine varnishes, is obtained by 
making incisions into the stem of PUtacia Lentiscus, a small tree of 
the Mediterranean region. Japan Lacquer, so much used by the 
Japanese in the manufacture of many wares, is obtained in a similar 
way, from Bhtts vernicifera, and probably other species. Japanese 
Wax is derived from the waxy-coated seeds of B. Buccedaneum, a tree 
of China and Japan. 

Schinua moUe, a Peruvian shrub, is much grown for ornament in the 
gardens of California and Italy. 

Order Sabiaceae. — ^Trees and shrubs, mostly of the tropics. 

Order Sapindaceae. — Trees and shrubs (rarely herbs), mostly with 
compound or lobed leaves. Species from 600 to 700, widely distributed. 
This order includes five well-marked sub-orders, as follows: 

Sub-'Order J. Staphylece, with actinomorphic fiowers, and 
seeds with endosperm. Represented in the Eastern United States by 
the native ornamental shrub, the Bladder Nut {Staphylea trifolia). 

Stib^ Order II, MelianfJiece, with zygomorphic flowers, and 
seeds with endosperm. Old World trees and shrubs. 

Sub~ Order III. Dodoncece, with actinomorphic flowers, and 
seeds without endosperm ; leaves alternate. 

Ptceroxylon utile, the Sneezewood Tree of the Cape of Good Hope, 
furnishes a hard and durable timber, as also a New Zealand tree, 
Alectj'yon excelsum, 

Sub'Order IV. Acerinece, with actinomorphic flowers, and 
seeds without endosperm ; leaves opposite. (Fi^s. 490-2.) 

The genus Acer, the Maples, contains nearly all the species. 

A. campestre, the Common Maple of Europe, A. PsetidoPlatanus, 
the Sycamore Maple of Europe and Western Asia, and A. pkUanoidei^ 
the Norway Maple of Europe, are valuable timber trees, occasionally^ 
planted here as ornaments. 

A, saccharinum, the Sugar Maple, A, riihrum, the Red Maple, and 
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A. datgeai-pum, tlie Silver Maple, all ot tbe Eaetem Culted States, 
furuisli limber mucli Dsed in tlie loanuractiire offumltuK. 

From tbe Btreet sap of tlie fint mucli sugar is loade in the Northern 
United States. Its wood also is harder, and is knonn as Hard Haple, 
to diBtinguiali it from Soft Haple, derived from the other speeiee. 

A. mtKTOphyUum, the iMtge Leaved Maple, and A. cireinatwm, the 

Fi«. 49(^^— Iu.DSTa*Ti<u» or Accb SOfuxyVi^iaeet. 







Vine Maple. l)otli ot Calilornia and Oregon, yield a hard and cloae- 
grained timber. 

Ncgundo ateroides, the Box Elder of the Eastern United SlatcB, la ^ 
fine ornamental tree. Jf. Californicum, of tbe PaciHc Coast, Ih much 
like the precedinj;. 

Sub-Order V, Sapindeee, — FlowetBBCtlnomorphicoriyjtonior- 
phic; seeds nitliout endoBperixx ; le&vea mostly alternate. (Fig. 408.) 
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j^tevXui glabra, tlie Olilo Buckrye. and Beveral other species, ore 
native ornamental trees of tlie eab-order. 

^. Uippocaitanvm, tlie HorBe-Cheatnut of tlie Old World, is com. 
monlf planted. 

EalreuUria panieuiata, a Cliineee tree, nnd. Cardionpermum Balka- 
eabum, the Balloon Vine of lUe Soutliem XJuited States, are cultivated 



Ntphdiam. Lilclii, a small Chinese tree, produces tlie pulpy edible 
fruits imported under llie iiamo of Litfilii. JV. Longati produces the 
Bimiiar fruit called Longon. 

Melicoeca hijuga. a tree of Guiana, yields a hard and heavy timber, 
and from. Cupania pendula. of Australia, is obtained Tulip Wood, 
whlcli. In iome respects, resembles Mahogany. 

Tlie stem of tlie climbiot; plant, PaaUinta curatmirica, of Venezuela, 
is made into tba tTalklng-sticks called " Supple « 

696. — Cohort XXVIII, CelaotraleB. v^v*S\V 

Flowors actinoin Orphic and monoclinous; f>W/l2|\W\b 
ovary superior entire ; seeds usually with jiX raQn T J | 



Order Ampelideea. — Mostly climbing ^t^i^^w " 
sbruba, witli nodosa Ftems, bearing pelioled al- ^ — '"^^ 

toruata leaves ; tendrils nnd flower clusters op- the'Soiw'ot^'^SiJ'- 
posile to the leaves. About 250 species are the normal circle of r.i- 
known; they abound iu tlio tropics and are "f into^t^^Xs 'bSl 
much rarer in temperate climates. i«o am fully developed, 

„... . ^, ... .. . . „ shaded Hfiblur. the auor- 

Vttta IS tlie principal genus; iL contams all n,,, ones represonled by 
tlie true Vines (grape producing), and many duw.— Atter lisclu. 
otUerswhosefrultsareinediUe. (Pigs. 494r-501.) 

VUU vinifera, the Tiue of Ibe Old World, lias been under cultiva- 
tion from time immemorial. It is indigeDOUS to Soutliern Asia, from 
wbence it lias been carried to nearly all parts of tbe woild. Its varie- 
ties are almost innnmerablo. From those grown in Southern Europe 
wines and raisins are made, the latter being merely the sun-dried 
grapes. 

In ihe United States the Old World Vine is grown in the Southern 
and Pacific Coast States, and in the latter region Gne raisins are made. 
In other portiousofthiscountry only tlie native species are grown, via.: 

V. Labruaca, tbe Northern Fox Grape ; irom this iiave originated 
most of the common varieties, as Catawba, Concord, Isabella, etc. 

V. tXititalU, the Summer Grape, from which we have obtained the 
VirRiuia Seedling, Herbemont, etc. 

V. riparia, the River-bank Grape, which haa produced llie Taylor 
Ballit, Delaware, and Clinton. 
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V. vulpina, the Soutliem Fos Otttpe, wliicli Iiu given rise to the 
Bciippernong and other varietieB.'"' 

From these American grapes eicelleot wines are now made ; but no 
raisiDB linve yet been made from Ihem. 

Tho Virginia CreBpei, Ampelopsii quinquefolia(oi Vitit qaingii^oSa), 




Tl--. 4m.-Vlo<uet dlsCTU'n. Fij. 499 — Friii 

Fig. 409.— Sec^d. Mailiiifled. Ftg. tOI).— L'ros 

FJg. Wl.~Vvtticnl eeclioB of ettd. Msgntflcd, 



loraccd. MaGDlfled. 



Order BbdJnnaceEe. — Trees and ehrubs, oft«n ppineKcent, bearhig' 
simple, usually alternate leovea ; floHers with vnlvste calyx lobes. 
Species 430. Inhabitants fur the most part of nurm and temperate 
regions. Many possess a purgative principle. 

* Tills distribution of the cultivated varieties Is that wade by Dr. 
Ueoige Eugelman. American Natnraliit, 18T3, p. 530. 



OLACALES. 539 

The fraits of some species of RhamntLS yield yellow or green dyes, 
which are of considerable importance. 

The wood of R. frangnla, of Europe, is used for making the best 
charcoal for the finest gunpowder. 

Species of Zizyphus in Africa and India produce edible fruits, one of 
which is the Jujube. 

Rhamnua eatluirticus, the Buckthorn of Europe, is planted in this 
country for hedges. 

Order Stackhousieae. — Small herbs, mostly confined to Australia. 

Order Celastraceae. — Small trees and shrubs, often climbing, bear- 
ing simple, usually alternate leaves; flowers with imbricate calyx 
lobes. Species about 400, natives of temperate and tropical regions. 

Cddstrus acandens, the Climbing Bittersweet of the Eastern United 
States, isornamenlal, and is planted in this country and Europe. 

Euonymus atropurpureus, the Waahoo, or Burning Bush of the 
Eastern United States, is also found in gardens. 

The wood of E. Europceus of Europe is compact and capable of 
being split into very fine pieces, and is used by watch-makers under 
the name of Dogwood. It is also used for skewers, shoe-pegs, etc. 

From the leaves of Catha edvlis, an East African shrub, a decoction is 
made which produces an agreeable excitement. The leaves themselves 
are sometimes chewed. 

597.— Cohort XXIX. Olacales. Flowers actinomorphic ; 
ovary superior, entire, one- to many-celled; seeds with copious 
endosperm. 

Order Cyrillaceae. — Trees and shrubs, numbering eight species, 
represented in the Southern United States by CyriUa racemiflora, the 
Ironwood, and Gliftonia ligttstrina, the Buckwheat Tree, the latter a 
handsome evergreen tree, three to six metres high (10 to 20 feet). 

Order IlicineeB.— The Holly Family. Trees and shrubs with mostly 
evergreen leaves, and three- to many-celled ovary. Species 150, of 
tropical and temperate climates. 

Ilex Aquifolium, the Holly Tree of Europe, yields a white close- 
grained wood much esteemed by turners and cabinet-makers. It is 
sometimes blackened so as to resemble ebony. The tree, being orna- 
mental, is extensively planted. The bright red berries remain during 
the winter, and with the evergreen foliage are used for Christmas 
decorations. 

/. opaca, the American Holly, of the Southern States and the Atlan- 
tic coast from Massachusetts southward, resembles the preceding and 
is used for the same purposes. This and other native species are culti- 
vated in gardens. 

The leaves of L ParaguayensiSt a small South American tree, furnish 
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the Paraguay tea, sometimes called Mate. It oontainB Caffeine, tlie 
active principle in tea and coffee. 

Order Olacineae. — Trees and shrubs, about 170 species, almost en- 
tirely of the tropics. 

596.— Cohort XXX. G^raniales. Flowers often zygo- 
morphic ; ovary superior, entire, lobed, or sub-apocarpous. 

Order Chailletiaceae. — Tropical shrubs and trees. 

Order Meliaceae. — Trees (rarely undershrubs),with mostly pinnately 
compound leaves ; stamens united into a tube ; ovary entire. Species, 
, 270, nearly confined to the tropics. 

Several trees yield valuable timber. 

Melia Azedarach, the Pride of India Tree, indigenous throughout 
Western Asia, now naturalized in all the Mediterranean region, and 
the Southern United States, is a fine tree, whose reddish wood is sus- 
ceptible of a beautiful finish. 

Smetenia Mahogoni, a native of tropical America (barely reaching 
South Florida), yields the well-known Mahogany wood. The trees 
are of great thickness, sometimes being as much as two metres in 
diameter. 

CedreHa odorata^ of Jamaica, yields Jamaica Cedar. 

C. Toona, of India, produces Chittagong wood. 

C, australis, an immense Australian species, resembles the Jamaica 
Cedar. The wood of the three foregoing species of Cedrella is fine 
grained, and well adapted to many uses. 

Chloroxylon Sioietenia, of Ceylon and Western India, is a large tree, 
whose fine-grained satin-like wood, called Satin Wood, is much prized 
in cabinet and furniture making and fine turnery. 

Order Burseraoesd, — Trees and shrubs, abounding in resinous or 
oily secretions ; species, 145, nearly all tropical. 

Balsamodendron Myrrha and B. Kataf, small Arabian trees, yield 
Myrrh. 

B, Africanuniy of Eastern Africa, produces African Bdellium. 

Olibanum, an incense resin, is obtained from Boawellia thurifera^ a 
lofty tree of Central India. 

Bursera gummifera. West Indian Birch, of South Florida and the 
West Indies, yields a gum resin called Chibou or Cachibou. 

Order Oclinaceae. — Tropical shrubs and trees with a watery juice. 

Order Simarubacese. — Shrubs and trees, with scentless foliage ; 
leaves generally compound and alternate ; stamens distinct. About 
112 species, almost confined to the tropics, are known. The bitter bark 
and wood of many species are made use of in medicine. That from 
Quassia amaray a small tree of tropical America, is the Quassia of 
pharmacy. From a West Indian tree, Sitnaruba amara, the drug 
Simaraba Bark is obtained. 
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AitantAui glandulotut, tlie Tree of Heaven, a native of China, ia com- 
monly planted in the United States aa a ahade tree. Its wood ia valu- 
able in cabinet-making. 

Order ButacMe. — TLe Rne Family. Bliruba and IreeB, rarely herl», 
witli gland ular.pnnctale lieevy«»nted foliage ; leavea gHoeralty ooni- 
ponnd and alternate ; stamens general!? diBtinct. Tlie order as here 
considered Includes 650 known apecles, widely distributed in tropical 

Fia*. EIQ3-tlOS.-~lLLiTnaATioH9 or Cimnt Aubiktidn. 




. Pig. Soa.-8ectlc 
Jig. 60S.— Part < 
Fig. (I04.-Flow( 
Fg. MS.— CbJji 

and temperate climates. Seven tritws, most of which were formerl/ 
conaidered to be orders, are recognlted by Bentliam and Hooker. 

Tribe AuratUieee, with actio omorpLic, monocllnoas Sowers, 
baccate (berry-like) fruits, and seeds without endoapenn. (Figs. BttS-S.) 

Citrus Atirantium, tiie Sweet Orange, is an Indian tree, now grown 
throughout all warm counlriea of the world for its well-known fruits. 

C. Liittonum, the Lemon, is a native of Northern India, now widely 
distributed. It waa introduced into Europe during the Crusades. 

Other apeciea of Cilna yield valuable fruits, as C. mediea, the Citron ; 
0. Limetta, the Lime ; C. dtettmana, the Shaddock ; C. Bigaradia, the 
Seville or Bitter Orange, etc., etc. 

The hard yellow wood of the Orange is valued for tnlaytug. 
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Tribe Toililaliece, with actinomorpblc, mostly diclinous flowers, 
coriaceous or baccate fruits, and seeds witb endosperm. 

Ptelea trifoluUa, tbe Hop Tree, of the Eastern United States, 8kim- 
mia Japanica, a small Japanese shrub, and two species of Plielloden- 
dron, from Manchuria, are planted in gardens. 

Tribe XantJioxyleiBf with actinomorphic, mostly diclinous 
flowers, usually capsular fruits, and seeds mostly with endosperm. 

Xanthoxylum Americanum, the Common Prickly Ash, of the 
Northern United States, and X. Clava-JIereulis, tbe Southern Priclily 
Ash, of the Southern States, are ornamental shrubs, and are often 
planted. 

Tribe Saroniece* — Australian shrubs. 

Tribe I>io8inece, with actinomorphic, monoclinous flowers, cap- 
sular fruits, and seeds without endosperm. 
Species of Diosma and Barotma, pretty African shrubs, are to be found 

in conservatories. From their leaves the drug 
Buchu is obtained. 

THbe MiiteCBf with generally actinomorphic, 
monoclinous flowers, capsular fruits, and seeds 
with endosperm. (Fig. 506.) 

Euta graveolens, the Common Rue of the gar- 
dens, is a native of Southern Europe and West- 
ern Asia. 

_, ^^ _. - Dictamnus Fraxinella, Fraxinella, or the Gas 

Fi":. 506. — Diagram or . 

the flower of Dictamnus Plant, is a heavy-scented ornamental plant, 

S'^lTamen^ tt lalS" oH-' ^^^^«® glandular foliage secretes a volatile oil. 
gin) sljfjhtly shaded.— Af- which is said sometimes to flash into flame 
ter Sachs. ^^^^^ ^ ^.^^^ .^ ij^Q^gi^t ^ear to it. (Figs. 116-7.) 

Tribe Cu82}ain€CCf with zygomorphic, monoclinous flowers, cap- 
sular fruits, and seeds without endosperm. 

Galipea cuaparia, a large tree of Guiana and Brazil, famishes a bit- 
ter medicinal bark, known as Angustura Bark. 

Order Qeraniacesd. — The Geranium Family. Mostly herbs (rarely 
shrubby or arborescent) ; leaves opposite or alternate, simple or com- 
pound ; stamens more or less united below ; species, 750, mostly of 
temperate and sub-tropical climates. 

Many are cultivated as ornaments. 

Impatiens Balsatnina, the Garden Balsam, or Touch-Me-Not, some- 
times erroneously called "Lady's Slipper," is a well-known annual 
from India, which has been cultivated for more than two bundred and 
fifty years. The name Touch-Me-Not (referring to its e'astically open- 
ing fruits) is shared by two pretty native species. (Fig. 507.) 

Oxcdis contains several native species of Wood Sorrel, all of which 
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are pretty, and man; eiotlc species (moatlj Soutli Atrican). wliicU are 
in common cultivation. 

TTopaotuia majiu, the NaBturtiam, from Soutli America, is in coin- 
moa cultivation. Tlie edible tuberous roots of T. taberotum, at Peru, 
are used instead of potatoes In some parts of Soutli America. 

Pttargonium is aootlier Soutli African genus, whicli lias furnisbed 
us wltli many Hue greenhouse and garden Hoovering plants, most ul 
which are erroneously called Qeranlums. 

The true OeraniuuiB belong to the genus of that name represented \a 
this country by eight or nine wild species. 

Erodiiim eievlariiim, the AKilaria, of California, " is a valuable and 
nutritious forage plant reputed to iuparC an excellent flavor to milk 
and butter." {BTeieer.) 

Order Zygophyll- 
ftcen.— SL rubsaudberba 
(a few trees), with oppo- 
site compound leaves ; 
stamens distinct ; spe- 
cies, about 100, almost 
conHned to the tropics. 

Qitaiacam offtcinale, 
the LigQimi-vilte, of the 
West Indies, is a tree 
sU to nine metres ('^0 to 
30 feet) high, whose dark 
red, almost black, heart- 
wood is exceedingly 
hard ; it furnisheg the 
best mnterial for ship's 
blocks, pulleys. et«. tbT^^^'ifti; 'tbU 

Larrea Mexieana, the —After Dnchattre. 
Creoaat« Bush of Arimaa, is a curious diffusely branched evergreen 
shrub, with a very strong creosote-like odor. 

Order UalpighJaceee, — Trees and shrubs, often climbing ; natives 
for the most part of tbe tropics ; species, 580, some of whicU are culti- 
vated in greenhouses. 

Order Hnmiriaceee, — Balsamic trees and shrubs of tropical America 
and Africa. 

Order Linacere. — The Flax Family. Herbs, shrubs, and a few trees, 
with alternate or opposite simple leaves ; stamens more or less united 
belovr ; species, 13S, widely distributed in tempemte and tropical 
climates. 

The most important plant of the order, and one of the most impor- 
tant in the vegetable tingdom, is tlie Flax, Linum imtatisaimum, cul. 
(ivated from time immemorinl for its fibres, called Uaei\<^\:i«\«E.\.%^^'£& 




fniiatifiii Salnamina. It, 
; a, a, orcielB ; gr, seeds. 
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at the cortical part or tlie stem). The mnniinj cloth of ancient Egjpt 
ie compoaed of flax fibres, and in the remaina ol tlie "Ittke dwelliage" 
in Switzerland, fragments of linen clolli have been found. The plant 
appears to be icdigenauB in tlie soutU of Europe, as well aa in the 
regions eastward in Asia ; it is now cultivated throughout th« North 
and South Temperate Zones. Tlie peeds sre rich in oil, -which le 
extracted by pressure, producing the Unaeed-oil of < 
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Fig. 500.- 



compressed refuse is called oil-cake, and is much used as food for 
cattle. (Pigs. 508-10.) 

Brythroxylon Coca, a. South American elirub, is cultivated In 
lolivia and New tiranada for its stimulnting leaves, which are chewed 
like toliacco. 

599,— Cohort XXXI, MalTalee. Flowers usually actino- 
moiyhic ; gtamens indefinite, generally monadelphous ; ovary 
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auperior, generally three- to many-celled ; seeds mostly witli 
endosperm. 

Order Tiliacete. — The Linden Family, Trees and Bhmba (« few 
herbs), ivitli moBtl; alternata umple leaver ; stamene dlBtinct, or some- 
what united below. Species 
330, moBtly tropical. ^'">- 51I-6I8.-Iu.usti.atio>b o. 

TiUa Eurcpata, the Lime 
or Linden Tree of Europe 
HDd Siberia, is a laige and 
valuable tree, yielding a soft 
white wood mucli eateenied 
bj carvers, musical instru- 
ment makers, and others. 

The fibre of its l>ark la used ^^^Ht B ^ 4 HI' I ^ 
for making coarse mata, and ^^^Kf ■ v-4 iSo 
itB flowers produce a great 
quantitj of most eicellont 

T. Americana, the Amer- 
ican Linden, Linn, or Baaa- 
wood of the Eastern United 
States, reBemblea tiie preced- 
ing, and is equally valuable. 

■WUile the wood of our rep. 
resentativea ot the order is 
soft, that of some tropical 
spedeB is very liard — e.tf., 
Sloanea denlata, a West In- 
dian tree, which ha a received 
the sigaitJcant name of 
Break-Ax Tree, 

Corehoruicaptularii, atall- 
growing annual of India, 
yields the Jute fibre now ex. 
tensively used in making 
gonoy bags, coarse carpets, 
and even faljrics of condder- 
able fineness. 

Order BterculiacesB. — 
Treea and ahrnba (a few 
lierbe) with alternate simple 
compound leaves ; 




Fig. Sll—Fmit G, 
mg. 61 a.— Seed. J 
ng. US.— Seed cut 



latara] size}. 
'ertlciUy. Mi^nlfled. 



united into a tube. The 
520 apecles contained in this order are almost entirely tropical. 

Theobrema Caeao, tlie Cliocolate Tree of tropical America, attaluao. 
height of five to ail metres (1$ to 20 It^, mi4 ^mb ^oii%«.'w& tWw&- 
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flealiy fruits, eacli containing fifty or more oily seeda (Elgs. 611-18). 
The needs are roasted aod then ground, and tcBdii iuto apasteanddried, 
constituting tlie Chocolate or Cocoa of commerce, according na Tauilla, 
engiar, and otlier Bubatances are, or are not added. Chocolate and Co- 
coa contain Tlicabromine (Ci H| N, On), an alkaloid similar to Cafi^ne. 
Order HalvaceBe. — The Mallow Family. Herbs, ebcuba, end trees, 
vith alternate pimple leaves ; atameus indefinite, united into a tube ; 



Ulr-lS.— Illcbtbictokb or tiii.yictM (JfolKi <yfMifri>). 




nntberB one celled Species about 700, widely diatributed, but most 
aliundant m tropical regions. (Figa. G14-I0.) 

(Joftypiwn hei^Mtcevm, the common Cotton Plant of tropical and Bub. 
tropical countries, ivas probably derived originally from some part of 
India Its culture bj- tho FkbI Indinns and Kgyptians was known 
ninuj centuriis be furc the Chriatiaii era. In England the manufactare 
and uso of cotton cloth began during the latter part of the Bizteenth 
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century.^ The culture of cotton in North America dates from almost 
the first settlements in the Southern States, and the cotton ci*op is now 
more valuable than the product of any other single cultivated plant in 
the United States. It is extensively cultivated in the West Indies, 
Brazil, Egypt, and India. 

The fibre of cotton consists of greatly elongated hairs (trichomes), 
"which develop in great numbers upon the outer surface of the seed- 
coats ; these are at first cylindrical, but upon drying, as the seed-pod 
approaches maturity, they collapse and appear fiat and more or less 
bent and twisted. 

Some East and West Indian trees of the genus Bombax produce an 
abundance of a similar fibre, which is fine and silky, hence the trees 
are known as Silk Trees. It is said, however, that the fibre cannot be 
woven, and it is. at present only used for stuffing cushions, etc. 

The bast fibres of the stems of some species are useful. Species of 
8ida in India, China, and Australia, of PlagiarUhus in New Zealand, 
and of Thespeaia and Hibiscus in tropical 
America, are thus used ; from the last the 
fibre called Cuba Bast is obtained. 

Hibiscus esculentus, the Okra or Gumbo 
of tropical America, produces mucilaginous 
edible pods, which are much used in the 
Southern United States. 

Species of Durio in the Malay Archipel- 
ago, and of Mdtisia in New Granada, fur- 
nish the inhabitants of those countries with 
valuable fruits. The wood of most of the 
species of the order is very soft and com. 
pressible ; this is particularly the case with 
a West Indian tree, Ochroma Lagopus, whose wood, known as Cork 
Wood, has been u«ed as a substitute for cork. 

The Baobab Tree of tropical Africa is remarkable for the enormous 
size of its rounded spreading top and the thickness of its short stem. 

Among the more common ornamental plants of the order are Mallows 
(McUva), Rose Mallow {Eibiscics), Hollyhock (AWicbu), GaUirhoe, etc. 

600.— Cohort XXXTT. Guttiferales. Flowers acfcino- 
morphic ; stamens indefinite ; ovary superior, three- to many- 
celled. 

Order Chleenacess. — A few shrubs and trees of Madagascar. 

Order Dipterocarpeae. — Tropical trees (rarely shrubs), about 112 in 
number, the most important of which is Dryobalanops Camphora, the 
Kapor or Camphor Tree of Borneo and Sumatra, which attains a height 
of forty metres (130 ft.), and yields a hard red timber used in boat- 
building. Its resin is called Sumatra Camphor, and is much used in 
China and Japan. 




Pi?. 520.— Flower diagnun 
of Gordonia LasiantAns. 



548 



BOTANY. 



Figs. 521-B.— Illustrations op Camel- 

LLA CHINENSIS. 



Order TemstrGemiacese. — Trees and shrubs with alternate (rareljr 

opposite) leaves, and mostly monoclinous axillary or racemed flowers. 

Species 260, mostly tropical. (Figs. 530 and 521-5.) 
Several ornamental species are indigenous to the Southern United 

States — e.g,t the Loblolly Bay (Oordonia LasianthuSf Fig 520), a tree 

nine to fifteen metres (30 to 50 ft.) high ; O, pubesceiis, the Mountain 

Bay ; and two shrubby species of Stuartia, 
The most common exotic species cultivated for ornament is the 

Camellia (Camellia Japonica) a well-known hot-house shrub from 

China and Japan. 
The Tea Tree {Camellia Ghinends or TJiea Chinensis) is an evergreen 

tree tliree to five metres high, and - 
a native, probably, of Southern 
and Eastern Asia. It has been 
cultivated for ages by the Chi- 
nese, and has lately been intro- ^ 
duced to a limited extent into 
other countries. In preparing the 
leaves they are carefully picked^ 
and then are subjected to alternate 
drying, pressing, rolling and air- 
ing until the proper chemical 
changes huvo taken place, and a . 
sufficient part of the water is 
driven off. The different kinds 
and qualities of tea depend upon 
the rapidity of the process, and 
also upon the age of the leaves 
used, the more rapid process and 
the younger leaves producing the 
finer green teas, the slower pro- 
cess and older leaves producing 
the black teas. Somewhat appears 
also to depend upon the variety of 




Fig. 521. 




Fig. 524. 




Fig. 623. 



Fig. 525. 



Fig. 521.-Ripe fruit Magnified. 
Fig. 522.— Seed. Magnified. 
Fiu. 52:1— Section of seed. Magnified. 
Fig. 524.— Embryo. Magnified. 



nifiid.^'^""''^^*''''^'^''''*'^'''^''"' ^""^ tl^e plant, there being, it is gene- 
rally admitted, two varieties or 

races, viz., var. vindia and var. Bohea. 

Tea leaves after preparation contain the alkaloid Caffeine (Cb Hio 

N4 Oa + II2 O), which also occurs in roasted coffee. 

Order Guttifereee. — Trees and shrubs with yellowish or greenish 
resinous juice, opposite leaves, and mostly diclinous flowers. Species 
230, all tropical. 

Garcinia Morella, a small tree of Siam, produces Gamboge, a valuable 
color used in painting. Incisions are made into the bark, and the juice 
which exudes is gathered and dried, constituting the crude Gamboge. 

The 3IaiH>^osteen, a fruit about as large as an apple, and considered 
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to be one of the most delidona oF all frails, ia produced bj Qareinia 
Mangoalana. a biiibII tree of the Molaccaa. 

TUe fruit of Mammea Americana, a, tall West Indian tree, ia known 
as the Mammee Apple. It Is as large as a melon, and ita yellow pulp 
is snid to bo delicious. 

A Central American apeciesof(7(iia;)7iyf2u»(7ieldBa pale reddish, very 
durable timber known aa Santa Maria wood. 

Order Hypericacece. — Herbs and sbrubs (a few trees) with opposite 
glaudalar-panctaCo leaves, and monoclioous ftowera. Stamena united 
into three or Sve bundles (Fig. 636). Species 310, « 

moBtlf foaud in temperate chinat««. 

Our apeciea are all herbs or low sbniba, be- 
longing to the genera Hypericum and Ateyrum. 

A Hpeciea of Cratoxglon, in tropical India, 'm a 
large tree with dark brown wood. 

Order Elatinaceaa. — Containing a, few marsh 

601.— Cohort XXXm. CaryophyU- ^^Fig^MB.-Di»™n of 
aiea. Flowers acthiomorphic ; stameoB e.'<m wJj^num.— 'JKer 
generally definite, usually aa many or "'" ' 
twice as many as the petals ; ovary superior, one-eelled ; pla- 
centa usually central and free ; seeds with endosperm. 

Older Tftmiuiscmen. — Mostly shrubs of the Old World, with mi- 
uute alternate aimple leaves. 

Of the forty species, but three are found in the New World, and nil 
these reach oor extreme SonlliweHtorn border. 

Tamarix Gallica, the Tamarisk of Europe to India, is a common 
ornameDtai shrub in this country. 

Order PortulacaceEe. — Herbs and a few email eliruba, with alter. 
nato or opposite leaves ; sepala generally two. Species 125, widely dis- 
tributed, but most abundant in the New World. 

PoHulaca oUra«ea, the common Purslane, is an East Indian, or possi- 
bly South European weed. It was formerly used as a pot herb. 

P. ffraiidijfora, the Portnlaca of £ho gardens, ia a pretty flowering 
annual. 

Claytonia and Calaiidrinin,'v'h\t\i have many native representalivea, 
lutal. 



Order CEUyophyllaceSB.— The Pink Family. Mostly herbs with 
opposite leaves ; sepals tour or 6ve, free or united into a tube ; placenta, 
ceotral. Species 800, distributed throughout tlie world, bnt moat 
abundant iu Arctic, Alpine, European, niid Western A^atic conn. 



550 



BOTANY. 



Aside from the ornamental species and the weeda, the cider possesses 
no plants of much economic importance. 

The rooti? of Saponaria officinalis contain Saponin, and are detergent, 
but not sufficiently so to be much us'^^d. 

Among the ornamental plants are the Carnations and Clove Pinks 
(Dianthus sp.), the Mullein Pink (Lychnis), Catcbfly (SUene), Bouncing 
Bet (Saponaria), Gypsophila, etc. 
Among the weeds are species of Gei astium (Fig. 527), Spergula, and 

the Com Cockle, 
Lychnis Githago, 
The latter Is often 
quite abundant in 
wheat fields, to the 
great detriment of 
the flour manufac- 
tured from the 
wheat. 

Order Franken- 
iacesB. — Mari- 
time herbs and 
low shrubs resem- 
bling Caryophyll- 
acese, but with par- 
ietal placentae. 

602. — Cohort 
XXXIV. Poly- 

galales. FIoav- 
ers actinomorph- 
ic or zygomoi'ph- 
ic ; stamens defi- 
nite, as many 
as or twice as 

Fiff. 527.— Inflorescence of Cercu^iivm collinnm. (^ pri- TYianxr a a +>io ru\i- 
laryaxis; r, secondary axes; <", tertiary axes; <"', qua- "A«*^»J <*» i'"« |Ji.t- 

als ; ovary usual- 




mary 

ternary axes ; <"'', quinary axes.— After Duchartre. 



]y tAvo-cclled ; seeds mostly with endosperm. 

Order Vochysiaceee. — Trees with a resinous juice, and opposite or 
verticillate leaves ; flowers zygomorpliic. Species about 100, confined 
to tropical America. 

VocJiysia Guianensis, of Guinna, furnishes the Copai-je Wood, there 
n.sed for making boat-oars, thv* staves for sugar hogsheads, etc 

Order Polygalaceae. — Mostly herbs with alternate leaves; flowers 
zygomorphic. Species 400, distributed throughout temperate and 
tropical count ri'is. 
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A bitter principle, which is sometimes emetic and purgative, per- 
vades the order. 

Some South African species of Polygala are grown as ornamental 
plants iu conservatories. A few have a little reputation as medicines. 

Order Trexuandrese, containing a few Australian shrublets. 

Order Pittosporacead. — Trees and shrubs with alternate leaves, 
and actinomorphic flowers ; petals cohering into a tube. Species 
ninety, of Africa, India, China, and Australia. 

Pittosporum Tobira is a common plant in conservatories. 

P. undulatum,oi Australia, attains a height of twenty to twenty-five 
metres (70 to 80 ft.), and its wood reselnbles Boxwood. 
. Climbing species of SoUya and other genera are grown in green- 
houses. 

603.— Cohort XXXV, Parietales. Flowers iictinomorph- 

ic or zygomorphic ; stamens definite or indefinite ; ovary 

usually one-celled, with parietal placentae. 

Order Bixinead. — Trees and shrubs with alternate simple leaves, 
actinomorphic flowers, and generally indefinite stamens ; seeds with 
endosperm. Species 160, mostly tropical. 

One or two species of Amoreuxia barely reach our extreme South- 
western border. 

Bixia Orellana, a small South American tree now cultivated in many 
tropical countries, produces fruits whose orange-red pulp when pre- 
pared and dried is the valuable dye known as Arnotto. 

The fruits of some species are eaten, and a few gums are derived 
from others. 

Order Canellacese, containing, four or five species of tropical trees. 
CaneUa alba yields Canella Bark, which is used in medicine. 

Order Violaceae. — The Violet Family. Herbs and shrubs with 
mostly alternate leaves, zygomorphic flowers, and definite stamens ; 
seeds with endosperm. Species 240, widely distributed iu temperate 
and tropical regions. 

An emetic and laxative principle is common in the plants of this 
order. 

The genus Viola, the Violets, includes about half of the species of 
the order ; many of these are indigenous to parts of the United States, 
and nearly all of these, as well as the exotic species, are ornamental. 

V. odorata, the Sweet Violet, and V. tricolor, the Pansy, both natives 
of Europe, are common in gardens and door-yards. Of the latter there 
are almost numberless varieties. 

Several Brazilian shrubby plants of the order are cultivated in green- 
houses. 

The root of lonidium IpecacuanM, a Brazilian shrub, is the White 
Ipecacuanha of pharmacy. * 
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A Peruvian tree, Leonia glyeycarpa, produces edible pnlpj frattH as 
large as a peacU. 

Order CUtaceee.— Herbs and sliruba niih actinouiorpbic flovem 
Species aboat sixty, mostly of temperate climates. 

A sbrabby Gisim from the South of Europe is common in green- 
hoDses. 

Borne of our D&tiTe species of Frostweed {HtUanthemuni) and Hud- 
sania are pretty. 

Order Beaedaceee. — Herba (a few slirubs) vttli alternate leaves, 
mostly -zygomorpliic Sowers, indefinite itamena, and seeds witbont 
endosperm. Spedes twenty to twenty-five, confined to the Mediter- 
Tauean region and South Africa, with the exception of two or three ape- 



FiQB, CiSe-SO.— lu-veTOiinoiis or CavctrasA (Waiivmwbb). 




dea wbicli reach India, one of wliich ifitigomerU eubulata) eilenda to 
Cnliforoia. 

Reseda odorata is the well-ltnown Mignonette, probably a native of 
the Eastern Med iter ran eaii region. 

The foliage of R. iuteola, an annual of Europe called Dyers' Weed 
or Weld, furniahes an imiiorlBiit yellow dye. 

Order CappBridacese.— Herba, shrubs and tr^es witli moatly alter- 
nate leaves, actinomorphic flowers, moatiy indefinite (never tetmdyna. 
mouB) stamens, and aeeda without endosperm. Speciea 300. moally 
tropical or sub-tropical. An acrid volaiile principle prevails in tlio 

CappaTisfpinoaa,a stiff prickly-bra iiclipd shrub of Ihe Mediterranean 
region, is eiteusively cultivated in Europe for its nnopened flower 
bnda. which preserved in vinegar constitute the condiment known as 
Capers. 

Cleome integrifotia. a native of Iho Western MlHsissippi Valley, and 
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(j. pungenj, of South America, are Sua flowering plants cultivated in 
gardens. 

Order Crucifene. — TIte Crueller Fmuilr. HerbBaDdafewlowBhrubB 
with actinuin Orphic flowers, teiradynumoua atamens.nnd seeds withoat 
endosperm (Fi((8. 538-41). This large order includes 172 genera and 
al>aut 1200 species, which are dlstrihuted throaghant the temperate re- 
gions of the world, but are roost abundant in Southeiu Europe and 
Asia Minor. The prevailing principle ia the order is pungent and Htim- 

Hie order is divided 1>; Bentbam and Hooker into ten tribes, distin- 
guished hy the shape ol the fruit and the disposition of the cotyledons' 
in tbe seed, whether incumbent or nccumbeat (Figs. Q3S to S41). 

The order furnialiea a few food plants of some importance. 

Braitica oteracea, a wild plant of tho Atlantic coast of Europe, is 



f^B. 531-fi.— IU.Df 



Cbdcifkhs ISnlPHKEnS PUBBI). 




Fie. 



fiSl.— VerllcolsectloDorflowBr. Magnltlc^J. 
tai.— Pistil and atamens. MBgniftwl. 
BM.— KIpe capBule apli ting opeD. MagniDed. 
S3I.— Si'cds on iillciiiiUv, Iliu cgpsulr-valvoa rel 
Sis.— Cross-Brollon 111 c»piolo. Magniflcd. 



oved. Magnified, 



probably tlie original form from whicli have been derived by long cul- 
tivation the followiDg racea, which are now almost, if not quite, entitled 
to bo regarded as species, diflerlng as they do fully as much from one 
another as many ivild species : 

Baet I. Cauliflower, in wbicli the thickened and consolidated Sower 
peduni^les coa'Htitute the edible portion of the plant. 

Bace II, Bore Cole or Kale, inwhlch theespanded but tender leaves 
of the tall stem are the EHJible parts. 

Race III. Brussels BproMa, resembling tbe last, but with thick edi- 
ble buds in the axils of tlie leaves. 

Bae» IV. Cabbage, in which tbe leaves do not expand, but forma sin. 
gle large thick edible bnd or " bead," 
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Race F*. KoJil-Rahi, in wLicli the short and few-leaved stem becomes 
tliick, bulbous, and edible. 

B. campestris, of the same regions as the preceding, has given rise to 
the various kinds of Turnips. Colza and Rape also are probably vari- 
eties; the latter are extensively cultivated in Europe for their oily 
seeds, from which useful oils are obtained by pressure. 

Raphanus sativus, the Radish, is a native of China. 

Nasturtium Armorada, the Horseradish of Europe, has long been 
cultivated for its pungent roots, which are used as a condiment. Ac- 
cording to Dr. Gray, the plant, for some unknown reason, does not pro- 
duce seeds in this country. 

N, offldncUe, Water Cress of Europe, and now run wild in many parts 

Fzos. 58&-41.~S]EXDS of Cbucifera 





F».586i 



ViB» SS7* 




Iite.68a 





Fig. 540. 




Fie. 541. 



Fio. 539. 



Fig. 53fi.-See(l of Eryfdmnm. Magnified. 
Fig. 537.— Longitudinal section of seed. Magnified. 

Fig. 538.— Cro»J8-socti()n of peed, showing incumbent cotyledons. Magnified. 
Fig. 539. — Longitiuiinal t^ectiou of seed of A rabis. Magnified. 
Fig. 540. — Cross-section of eeed of Arabl*, accumhent cotyledons. Magnified. 
Fig. 541.— Cross-section of seed of Barbarea, imperfectly accumbeut cotyledons. 
Magnified. 

of the United States, and many other rapidly growing foreign and na- 
tive species, are used as salads. 

Brassica alba, White Mustard, and B. nigra, Black Mustard, both ' 
natives of Europe, are grown for their seeds, wbich wben ground con- 
stitute the common condiment Mustard. It is also of considerable 
value in medicine. 

Isatis tinctoria, a tall- growing European biennial, was formerly ex- 
tensively grown for the blue dye obtained from it. 

The most important ornamental plants of the older are the Wall- 
flower {Cheirnnthu8\ Gilly Flower or Bi-ompton Stock {Matthiola\ 
Rocket (Ilesperis), Candytuft (Iberis), Honesty {Lnnaria), Sweet Alys- 
sum (Alys8um)y etc., etc. 

Several of the species are troublesome weeds— e g., Shepherd's Purse 
(Gapsella)y which lias come to tins country from the Old World ; Pepper- 
gTiiss (Lepidifim), native and introduced ; False Flax (OameUna) from 
Europe ; Charlock and Muataid (^Brawlca^ ixota'^MTa'^ 
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The curioua plant called tlic Eose of JericUo (Ana^atita hieroeht^a- 
tica),ollea sold as a curioaity, is a small aiiDual, native of Arabia, 
Egypt, and Syria. The mitture plant after ripeniug ite seeds contracts 
into a rounded mass, and is uprooted and blown about by the ivinds. 
When, however, tbe dry and dead plant is moistened, it expands, clos- 



Fisi. Ml-S — Illuitiutioni or PiPAVia BHfsia. 




Plj. 54a. -Vertical secHon ol 



it Is also called Ibe Beflurrectton 



Order FumarificeEe.— Herbs with watery juice, nltumale, usually 
divided leaves ; flowers zygoinorpliic ; stamens deflnite, four, five or 
ail and diadelplioim. Species about 100, natives of warmer portions of 
the Nortli Temperate Zone and of Soatli Africa. Tbey possessan acrid 
and asiringent principle, 

Beutliaiu and Hooker, Id the " QeueTti ¥lftn\a.Tn.vft " -aitoR.^i.'^tK'iRx 
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with the next, bat this arrangement has not generally been adopted by 
botanists. 

Dicentra spectahilis, the Bleeding Heart, a showy Chinese species, is 
in common cnltivation for its heart-shaped pink-red flowers. Oar 
native species, D. Canadenm and D, CveuUaria, are pretty, and are 
sometimes caltivated. 

Climbing Fumitory (Adlumia drrhosa) is a delicate native climber, 
also caltivated in gardens. 

Order PapaveracesB. — The Poppy Family. Herbs and a few low 
shrubs, with a milky or colored juice, alternate leaves, and actino- 
morphic flowers ; stamens indefinite, seeds with endosperm (Figs. 542- 
5). The order as here constituted includes about sixty species, natives, 
for the most part, of the North Temperate Zone. They contain a nar- 
cotic principle. 

The most important plant of the order is the Opium Poppy (Papaver 
somniferum), a native of many parts of the Old World, and now culti- 
vated in Southern Europe and India. Opium is obtained from it by 
scarifying the full-grown but still green capsules: the juice which ex- 
udes soon hardens and is then collected, constituting in this state the 
crude Opium of commerce. 

Opium contains from six to twelve per cent of an alkaloid substance. 
Morphia (Cn Hi» N Oa+Ha O), to which its narcotic properties are 
mainly due. 

Other species of Papaver, several of which are in common cultiva- 
tion in flower-gardens, contain Opium, but it is not considered to be as 
valuable as that from the Opium Poppy. 

Sanguinaria Canadensis, the Blood-root, a pretty native plant of the 
Eastern United States, contains in its red juice narcotic properties sim- 
ilar to those of Opium. 

Among the ornamental "plants besides Poppies and Blood-root, are 
Bocconia, a tall-growing Chinese perennial, Argemone, from Mexico, 
and EschschoUzia, from California. 

Order Sarraceniaceee. — Perennial marsh herbs, with radical tubular 
leaves, solitary actinomorphic flowers ; stamens indefinite ; seeds with 
endosperm. Species ten, nine of which are natives of the United 
States. (Figs. 546-7.) 

Sarracenia purpurea, the common Pitcher Plant of the Northern 
and Eastern United States, inhabits peat bogs and " cranberry marshes." . 
Its open, pitcher-like leaves contain water, in which many decaying in- 
sects may always be found. The structure of the interior surface of 
the pitcher is such as to make it exceedingly difiicult for insects, when 
once in it, to escape, being lined for some ways down with myriads of 
short and sharp stiff bristles which point downwards. Without doubt 
tliese plants are nourished by tlie decaying insects in their leaves, and 
to this extent they are to be regarded as saprophytes. In some Southern • 
species, as, for example, S. variolaris and 8. psUtacinay the pitcher is 
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covered by a hood mncli ns in Ntpentlio (pnge 483), and In iIibbb watef 
is also found (undoabledlf a Becretioo in tlieee cases) in nbich arc many 
decaying inseclB. 'Moreover, in tliese and BomeothurspedeB drops of a 
Bweetiali bonej-lllce subetance are secreted on the leaves, which appar- 
ently serve to lure Insecta to the margin ot the pitcher. 

Tlie California Pitcher Plant (Darlingtonia Ca'ifornka) of the nortli- 
am part ol California, has long tubular leaves which are arched o 




from the orifipe tlicrs 
lian^B don'n a forked 
blade, which is 
lesa covered with a 
sweet aecri'tion, and 
ivithiu the tube there is 
always foand water 
mcim or less filled with 
The orrange- 

well fitted to cnp- 
iuaectp, which, 

absorbed for the 
LTM^maWo'^Slnr'^'^" nourishment of the' 
ycrtlcally.— Fioia Lu Maout and plant. 
171U11BU1I. ,pji^ third gen as, 

Heiiampkora, contaiosa single epecies, native of Venezuela. 

604.— Cohort XXXVT. Banales. — Flowers mostly actino- 
morpbic; stameiia ntrely definite; carpels free, very rarely 
connate ; seeds ivith copious endosperm. 

Order Nymphsaceee.— The Water Lily Family. Aquatic herbs, 
with usually floating peltate loavoa ; flowers solitary, monoclinous ; 
petals and stamens generally numerous ; carpels mostly united, rarely: 
free. Species thirty-fivo, widely d'stribntcd. 



Pi«, 6M.— Flower 

H niilaml Biie.-Frt 

FIS. M7,— Plita ct 
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WrfttmMum Ivfeum, the Yellow Water Lily, or Water Cliinqnopin, 
tfl common in the ponds nod rivers o( tlie MlBSlaalppi Valley and the 
8outUeru States. 1(b nnt-hke rruits, which are imbedded ia the htrgu 
top-shaped receptacle, are edible. (Figs. 648-0.) 




iV. iipeeiosum, the only other Bpecies of the genus, occurs in SoutUeni 
and Southeastern Asia, 
Hfympkma odorata and N. tubero»a are the well-known White Water 
Liltea of the Eastern United States. N. earulea 
Bud N. Lotu» ore common on the Nile. 

Vklorui re(/in, the Victoria Lily ol Iho Ama- 
on Valley in South AmeTicn, is remarkable for 
the eizii of ita leaves and flowers ; the former are 
peltate, i>erfectly circular, and two metres or more 
in diameter, and the elender petiotca are ofcen 
three metres long ; the fiowera resemble those of 
our White Water Lilies, and are twenty-live to 
thirty centimetres in diameter ; upon first opening 
they are pure white, but upon opening a second 
time they are of a, pink color. 

Order Berberidaces. — The I5arberry Family. 

Herbs and abrubs with alternate or radical leaves; 

flowers nionocllnoua or diclinuna ; petals and atn- 

■ction of mens few ; carpels one to llirei', rarely more. 

iciptacle djatinct. Species about 100. mostly natives of cool 

climates. 

Jicrberis 'culgani, the Barherry of Europe {Figs. 560-3), ia cultivated 
IS nn ornatiientnl shrub, as well as for its edible acid Iwrriea. Tlis 
Howora nro interesting on account of thuir sensitive stamena, which 
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move quickly toward the piBtil vhen toucLed st tlielr boBes by an in- 
ject BeurcUIng for tUe liouej secreted hy glands upon tlie petals (^igfl. 
551-53). 
S. Uanadentu, of the Soutliem gtatee, ia much like the foreign ape. 



F1O8, MO-3.— iLLDBmiiTHM 




FlK. B58.-Verl 



aty, HagDli 



. HagDiflnl. 



Several evergreen epedea from the Backy Mountaina and Oregon, 
and one from Japan, are cultivated under tlie natne of Mftbnnia. 

Podophyllum ptttatum, the May Apple of tlie Eas'.ern United Slatea, 
produces an edible, plum-sbaped fruit. Its poiaonona rootstecks ore 

Fiaa. BS4-8.— iLLniTBiTioiia or MraiiFiuiDa CutADiaiB. 




Pw. 554, F(o Sjj 

I'Ig.SM.-DIatrmniot 
Fis. 
used somewhat in medicine. 

' ~ " n thalictrcide», of the EaHtern United States and also of 
) interesting on account of its young ovariea bursting open end 
o naked drupe-like seed*. 



A second species occnra in the Hin 



allowing the ovules to develop ii 
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Order ManiapermaceeB. — "Woody tviaing plRnt*, witli kltemste 
IpBvve ; flowera diclinous ; petale nsuall]' six, niih a slftmea before 
(opposite to) each one ; c&rpets uBiuilly three, distinct and one-eeeded. 
Spocies eiglitf to odq hundred, principal!}' tropical. Thej generellj 
contain a bitter principle, which in some is tonic, in otliere narcotic, or 
even poisonone. 

3feni»permum Canadenit, tlie Moonseed of the Eaitem TJnited 
Stales, is a l>efiutiful cliinl^r deserving cultivation in ornamental gar- 
dens. Itfl only congener is a. native of EiiBtern Asia. (Figs. 554-6.) 



FiOB. fiS9-ei.— Iu.uBT&tTioNa or Asimika 




iins carpel. HagnlDed. 



Fie. 5fil.— Sf 



Two otlier genora, CulyeoeaTpum and Ccccului, are represented in ' 
the United States. 

Mnny of the Old World epeciea ore more or less in repute as famish- 
injr iiiediciucs, but none are of sufficient importance to be particularly 
noticed. 

Order Auoitaceee. — Trees and alirubs with alternate leaves ; flowers 
triinerouB ; stamens iudolinite, on a thickened receptacle ; carpels gen- 
erally indefinite. Species 400, mostly tropical. Tlie bark prenerally 
n aromatic and stimulating, sometimes acrid prindple. 
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Atiminat IrUoba, the Pspaw of the Soutliern United Stated, and ex- 
tending; to the Great Lahes, ia a small tree prodncing edible palpy 
fruits Bii to ten centimetrefl long. Seven! other Bmaller Bpecies of the 
same genus are common in the Soutlj. (Pigs. 539-564.) 

Anona reticulala. the Costard Apple, A. Cherimelia, the Clierimoja, 
A. iqvamoKi, Sweet Sop, and A. mnrieata. Sour Sop, alt cultivated In 
the WeBt Indiea and tropical America, produce edihie fruits; the firet ia 
regarded hy some people as one of the llnest fruits Id the nhole irorld. 

Xytopia aromatka is a tree of veatprn tropical Africa, whose dry 
carpels are aromatic, and used as pepper under the name of Gainea 
Pepper. The ancients used this pepper (" Piper ^thiopicum ") long 
before the introduction of Black Pepper, 



Van. S6B-T.— iLLUBIBAIiaXt 




uiana, supplies a tongh elastic 

Order Uagnoliacese.— The MagnoUa Familj. Treca and shruhs 

with alternate simple leaves; Iton-ers mostly monoclinous ; petals and 
atamcns indefinite ; carpe'a nsually indefinite. Species seventy, mostly 
of the tropical and sub-tropical pnrta of Aaia and America, (Figa^ 
660-7.) 

The genus .tfc^nnlta contains many beautiful trees, seven of which 
are Datives of the Suutiiern United States. Of these M. aeuminata, the 
Cucumber Tree, e):tenda north to tlie Oreat lAkea. and somettmea at- 
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tains a Leiglit of forty to fifty metres. Its liglit, wLitisli wood is vala- 
abJe, and is much used for many purposes. 

M. grandiflota is much like the preceding, but has larger flowers 
and evergreen leaves, the former being from fifteen to twenty-five 
centimetres in diameter. It grows only in the Southern States, where 
its timber is somewhat used* 

M. UmbreUa and M. mdcrophylla are named Umbrella Trees on ac- 
count of the way in which their large leaves spread from the ends of 
the branches. The leaves of the last-named species are from fifty to 
eighty centimetres (20 to 30 in.) long, and the flowers are from thirty 
to thirty-five centimetres (12 to 14 in.) in diameter. 

M. glauca, the Sweet Bay, is a shrubby species extending from Louis- 
iana to Massachusetts, in the north near the coast only. 

The foregoing and most, if not all, the remaining species are quite 
ornamental, and are planted wherever they will endure the winters. 

Liriodendron Tulipifera, the Tulip Tree or Yellow Poplar of tlie 
Eastern United States, is one of our largest and most valuable timber 
trees. Its light, whitish or yellowish wood is much used in cabinet- 
making, coach-building, and for many other purposes. 

Magnolia conspicua is the Yulan Tree of China. Other species of 
this genus occur in Japan, China, and the Himalaya region. 

Order CalycanthacesB. — Shrubs with opposite leaves ; seeds with- 
out endosperm. Three species occur in the Southern United States, 
one in California, and one in Japan. This order, the structure of 
which cannot be discussed here, is evidently out of place in this Co- 
hort. 

Order Dilleniaceae. — Shrubs, rarely trees, with alternate leaves ; 
sepals five, petals five ; stamens indefinite ; ovaries usually distinct, one- 
celled. Species 180, mostly tropical. 

Two Californian species of the genus Crossosomu, doubtfully referred 
to this order, are our only representatives. 

Some of the Indian species of Dillenia and Wormia yield hard and 
valuable timber. 

Order Banunculaceee. — Herbs, rarely shrubs, with mostly alternate 
or radical leaves ; sepals usually five or fewer, deciduous, often petal- 
oid ; petals in one whorl, often wanting ; carpels usually distinct. 
(Figs. 568-73.) Species about 500, most abundant in temperate and cold 
regions. The herbage usually possesses a considerable acridity. 

Formerly many of the species were reputed to be of medicinal value, 
but at the present day they are but little used except by quacks. Sev- 
eral species, however, still retain their places in the pharmacopoeias ; 
among these are : 

Aconitum Nwpcllus, Monkshood or Aconite, a native of Europe, 
whose roots furnish the drug Aconite. 



A. firox, of apper India, Bapplien the penple oF that regloa with a 
viraleut polsoD, with which thej poiaon their arrowp. 
HeUAorua niger. Black Hellebore, H.fatidus, Siinking Hellebora, 



Fise CS8-T3 — lLi.nBTH(Tioiis 




Big. 66S.— Flowcrlne stem. 
Ftg.BTO.-FloweraraCTam. 
Fig. 6K.-3eed. " — ■"-■' 



P18. B78. 

FIf-. D69.— Vertical BMtttm of flowtT. 
FIe, 571. —You DC carpel. Miuruined. 
Fig. GT».— SectlOD itf Beed. Hagoiaed. 

and H. viridis, Oreeu Hellebore, all natives of Burope, fumiBh drastic 
and poisonoas drugs. 

Among the orDamentsI plants of the order may be mentioned the 
tollonlug : . 

Anemone, of several speciee, including our native HepaticaB, now 
placed in this genus. 
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Adonis, Jlie Pheasant's Eye, of Europe. 

AquUegia, the Columbine, including our common Eastern species (A 
Canadetisis) and the Rocky Mountain Long Spurred ColombiQe (A. 
ccerulea), as well as the common one of Europe (^1. vulgaris). 

Clematis, the Virgin's Bower, of many species, native and foreigD, all 
pretty. 

Delphinium, the Larkspur, of many species, mostly foreign. 

NigeUa, Love in a Mist, from the Old World. 

Pceonia, the Peony, of several species, from Earope, Siberia, and 
China. 

Ranuneidus, Buttercup, of several European species. 

TroUius, Globe Flower, from Europe and Siberia. 

Very few species afford nutritious products useful for food ; the 
tuberous roots of a species of Eanunculus are gathered and eaten in 
some parts of Central Europe, and a few fleshy species (as, for example, 
Caltha paZxistrU, RanuncvXus sceleratus, etc.) are used to a limited ex- 
tent as pot herbs. 

Fossil Dicotyledons. — No Dicotyledons are known in the periods 
earlier than the Cretaceous. In this, however, many modern orders 
are represented. In the Cretaceous of the Western Territories of the 
United States Lesquereux describes* one hundred species of Dicotyle- 
dons. Of these sixty belong to the Apetalae, five to the Gamopetalse, 
and thirty-five to the Choripetalae (Polypetalae). The Apetalae include 
five species of Populus, six of Salix, eight of Quercus, six of Platanus, 
seven of Sassafras, etc. Among the remarkable fossils are a species of 
Picus from Minnesota, two species of Cinnamomum from Kansas, and 
two o( Lauriis from Nebraska. The five species of Gamopetalae repre- 
sent the Ericaceae (ti sinjrle species of Andromeda), Ebenacese (two spe- 
cies of Diospyros from Kansas and Nebraska), and Sapotaceaj (two spe- 
cies, one a Bumelia from Nebraska and Minnesota). Among the spe- 
cies of Choripetalae are five of Magnolia, two of Liriodendron, one of 
Iledera, one of Prunus, one of Pirus, etc., from Kansas, Nebraska, and 
Dakota. 

In the Tertiary most of the more important orders of Dicotyledons 
are represented. Here, as in the Cretaceous, there is still a predomi- 
nance of Apetalous species ; thus in the Tertiary Flora of the Western 
Territoriesf there have been determined of the Apetalae one hundred 
and twelve species, Gamopetalae, nineteen, and Choripetalae, seventy- 
nine. The Apetalae are principally represented by the Myricaceae 
(twelve species of Mynca), Betulaceae, Cupuliferae (a Carpinus, a Cory' 
lus, a Fagvs, a Castanea, and eighteen species of Quercus), Juglandaceae 



* *• Contributions to the Fossil Flora of the Western Territories. 
Part I.. The Cretaceous Flora,'* by Leo Ijcsquereux. Washington, 
1874. 

t Leo Lesquereux, op. cit. Part II., "The Tertiary Flora," 1878. 
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(a Carya, a Pteroearya, and seven species of Juglans), SalicaceflB (four 
species of Salix and twelve of Populus), Platanaceae (five species of 
Platanus), Moraceae (twenty-tbree species of Mcub\ Lauraceae (six spe- 
cies of LauruSf one of Tetranthera, and four of Cinnamornum), 

The GamopetalsB are represented by CaprifoUacese (nine species of 
Vihunium), Oleaceae (four species of Fraasimis), Ebenacese (four species 
of Dio»pyros\ and Ericaceae (an And/romeda and a Yaecinium). 

Tbe principal orders of the Gboripetalse are Ampelldese (one species 
of AmpelopsiSt two of VUis, and four of Cisms), Anacardiacese (five 
species of Rhus), Cornaceae (four species of Comtis), Rhamnacese (ten 
species of Rhamnus^ five of Zizyphus, three of PaUurus, and one of 
Berchemia), Ilicinese (four species of Ilex), Sapindacese (six species ot 
Sapindus), Myrtacese (two doubtful species of Eucalyptus), KosacesB 
(a single species of GratcRgui), Leguminosse (a Podogonium, a Cassia, an 
Acacia, a MimosUes, and two LeguminosiUs), and Magnoliacese (four 
species of Magnolia). 



CHAPTER XXI. 

CONCLUDING OBSERVATIONS. 

606.~The Number of Speoies of Plants. — It is impossible 
at the present time to give with even approximate aceuracy 
the number of existing speeies of plants. In the first place, 
a great many species in all parts of the world are as yet un- 
described ; even in England, where the study of this branch 
of Botany liaa been most energetically pursued, many new 
species are discovered every year. In the central and western 
countries of the continent of Europe, as in England, while 
comparatively few flowering plants have escaped detection, 
there yet remain undescribed hundreds of species of the 
lower groups, and in the regions eastward there are doubtless 
many phanerogams as well as cryptogams which have not yet 
been enunienited. A complete ^* Flora of Europe" will 
l)robably be an impossibility for very many years. In Asia 
our knowledge of the plants is still more fragmentary. 
.7ti])an and India, with parts of Asia Minor, are the best 
known botanically, but even in these regions our knowledge 
is almost entirely confined to the phanerogams and higher 
cryptogams. In Australia and the islands to the northward 
and in Africa, there are enormous tracts which have not yet 
been explored. In the New World, from Mexico southward, 
the descriptions and enumerations of the native plants are 
scattered through many works, not one of which approxi- 
mates completeness even for com])aratively small regions. In 
NorMi America, the ^^ Flora of North America," begun forty 
years ago, is yet unfinished, even for the flowering plants.* 



* " A Flora of North America/' by John Torroy and Asa Gray. Vol. 
1., 1838-40. Vol. IT. (in part), 184a. KcRumod under tlio title of "A 
Synoptical Flora of North America," by Asa Gray, 1878. 
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In the second place, many of the so-called species in de- 
scriptive works are but varieties, while in other cases the 
same forms have been described under different names. This 
is true in all the groups of plants, and scarcely a monograph 
now appears in which there are not cases of the reduction of 
a supposed species to a synonym or variety. 

606. — With these considerations in mind, we may examine 
the catalogues and make some general estimates. Steudel in 
1824 catalogued in *^ Nomenclator Botanicus" 59,684 phan- 
erogams and 10,965 cryptogams, making a total of 70,649. 
In the second edition, published in 1841, the number of 
phanerogams was increased to about 78,000. Lindley, in 
1845, estimated the number of dicotyledons to be 66,488, the 
monocotyledons 13,952, and the cryptogams 12,480, making 
a total of 92,820. De CandoUe's ** Prodromus," begun in 
1824 and continued to 1873, contains, according to Alph. De 
CandoUe's historical note in Vol. XVII. of that work, de- 
scriptions of 58,446 dicotyledons and 429 gymnosperms. 

Duchartre estimates the known species of phanerogams at 
about 100,000, and of cryptogams at about 25,000, and ven- 
tures to place the whole number of species in the world at 
from 150,000 to 200,000. Dr. Gray quotes De CandoUe's 
estimate of the known species of flowering plants, amounting 
to from 100,000 to 120,000, and says that *Uhe larger num- 
ber may perhaps include the higher orders of the flowerless 
series," and in speaking of the lower cryptogams says that at 
present "no close estimate can be well formed of the actual 
number of species."* : 

607.— The Affinities of the Groups of Plants. — Many at- 
tempts have been made to construct diagrammatic figures 
which should indicate the aflSnities of the different groups 
of the vegetable kingdom. While it is impossible to do this 
with any great degree of accuracy, we may yet show in this 
way certain relations, more clearly than can be done other- 
wise. The subjoined diagram may be taken to indicate in a 
general way the writer's present notion of the affinities (i.e., 



• In hiB " Botanical Text-Book/' 1879, Part I., p. 846. footnote. 
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the genetic relations) of the seven great divisions of plants, 
BO far as they can be shown upon a plane surface : 

GamopelaloB, 

ChoripetalcB, 



Monocotyledones. 



ApetalcB, 



DicotYiedones. 

! 



Gymnosfebm.£. 



Akoiosperm^. 



PHANERO- 
GAMIA. 



PTERIDOPHYTA. 



BRYOPHYTA. 



CARPOSPORE^. 



OOSPOREiE. 



ZYGOSPORES 



PROTOPHYTA. 

e08.—The Distribution of Plants in Time. If we bring 
together what is yet known as to Fossil Botany (Phytopalae- 
ontology), as hasbeen donebySchimper,* we find that the 

* " Traite de Paleontologie Veg^tale," par W. Ph. Scbimper. Paris, 
1869 to 1874. This work of three large octavo volumes (aggregating 
2696 pp.) and a quarto atlas of 110 plates is a most valoable one for 
the student of Phytopaleeontology. 
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several Divisions of the Vegetable Kingdom are very un- 
equally distributed in geologic time. Thus no traces of 
Protophyta have yet been discovered earlier than the Terti- 
ary (Miocene), while the Zygosporeae appear to extend back 
to the Secondary (Jurassic), and the OosporeaB and Carpospo- 
resB to the Silurian. Bryophyta have not been detected in 
strata earlier than the Eocene (Tertiary), while Pteridophyta 
extend back to the Devonian. Of the Phanerogamia the 
Gymnosperms originated in the Devonian, the Monocotyle- 
dons in the Triassic, and the Dicotyledons in the Cretaceous. 
These facts may be more clearly shown by the table on the 
preceding page. 

It must be borne in mind that our knowledge of fossil 
plants is as yet extremely limited, a comparatively small 
portion only of the earth's strata having hitherto been care- 
fully examined. It is very probable that as we come to 
know more of the fossil remains of plants some or all of the 
lines in the table will be extended downward. On the other 
hand, we need not expect to find many remains of the ex- 
ceedingly simple organisms which constitute the Protophy- 
ta, although they probably have existed in abundance 
since pre-Silurian times. So, too, few Zygosporeae have a 
sufficiently durable plant-body to allow them to be preserved 
in a fossil state. The softness of texture and easy perisha- 
bility of the tissues of the Bryophyta, especially in the lower 
orders, probably accounts for the few fossil remains hitherto 
discovered. Doubtless we must in the same way account for 
the fact that most of the species of fossil Phanerogams are 
trees and shrubs ; the softer tissues of the herbaceous spe- 
cies have yielded but few fossils as compared with the harder 
and denser ones of the ligneous species. 
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TSETOLkTA, ^&4, 397, 401 

Acer dsotTCMTpanLf T4 
Acer F»ido-PIasaaiBL 



Adil ja, 4l>, 333 
Add ja. racMLasa, 2SS 
Aeoms ealamos, 114, 115, IIC 



Adiantu H i CmpBlmB'YaMma, 370. 

371^3^13 
Adiaatant Moritsaninii, 100 
JBseslm. 337 

JBaaBUvm HippocasUBmn, 141 
Ajsarieos aunpairis, 338, 337 
Ailmnthiis giaadnksiis, 135, 448 
AUsma P1aiitJi|!o, 467 
Anhim ccfM, ^3 
Alaophila, 377 

Ampldapeis qxnnqiiefolij^ 154 
Ana^galUs anrensis, 507 
Ananifwa saliva, 471 
Andioceros laevis, 348, 350 
Aiabis, 554 
Arcyria iDcamata, 310 
Aristoloeliia sipko, 84 
Asdepias, 504 
Aflcobolns f arfuiaceiis, 388 
Asimina triloba, 500 
Aspidimn Filix-mas, 41, 374, 875, 
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Aspleninm, 374 

Bacillus ulna, 313 
Bacterium lineola, 313 
Bacteriam Termo, 313 
Banana, 473 
Barbarea, 554 
Beet, 60, 495 
Bepfonia, 30 
Berberis vulgaris, 559 
Beta vulgaris, 495 
Betola alba, 126, 127 
Biota orientalis, 396 



Bltteiswvet. 501 
Bocnrddtua Lanaria. 37^ 
Bnmm ar^^eiit^tuB^ ;^ 
Backwh«at. l<Sd 
BoIboduFte ia;tfno«dia» ^1$ 

CaLLITKIS Qr AMaTAl^TlS^ 399 

Caltba palttstrtsk 563 

CuneHia CIubmmsis* 518 

CuuMk 473 

Ckpsella BiiT9M«3tQari9» 4^4. 533 

CazTaalba^TS 

CMBUtoffa.533 

Castaaca T«0cm. 153 

Cephaloliis folUcalaria. 5»7 

Ceiastiam colliaaia^ 550 

CeraUnamia kog^tfolia^ 396 

Cliara fni^lia» 339. 333 

Chenopodiam, 496 

Cherry, 143 

Chestal, 153 

Chondrioderme diffoarme, S6» 4\ 

309.310 
ndiorium latjbaa, 33 
Citrus Aurantiuui. 541 
Claviceps purpurea, 390 391. 
aematia Viticella. 439 
Cnicus altisaimus, 98 
Cocoa-nut. 463 
Coffea Arabica, 517 
Colcbicum autumnale, 459 
Coleocba^te pulvinata, 973 
Collema Jacobfefolium. 300 
Collema uacrophyllum, 300 
Collemarpulposuni, 309 
Coralliua officinalis, 374 
Cosmarium Menenghinii, 44, 936 
Cucumia Mblo, 531 
Cacurbita. 95 
Cucurbita Pepo, 80, 77 
Cupressua sempervlrena, 896 
Cycaa revoluta, 400 
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Cypripedium calceolus, 470 
Cystopus candidus, 259, 262 
Cytisus Laburnum, 84, 447 

Dahlia vartabtlts, 27, 33 

Date. 452, 463 

Diagrams, 33, 38, 138, 139.403, 406. 

417, 420, 445, 450, 468 
Dictamnus fraxinella, 131, 542 
Didymium serpula, 78 
Dionsea muscipula, 525 
Dorstenia, 489 
Dracaena, 444 
Dudresnaya purpurifera, 276 

ECHINOCYSTIS LOB ATA, 30, 70, 71, 

73, 100, 155, 156 
Equisetum arvense. 365 
Equisetum limosum. 365 
Equisetum palustre, 110 
Equisetum scirpoides, 88 
Equisetum Telmateia. 364, 366 
Erica cinerea, 509 
Erysimum, 554 
Erysiplie Ciclioriacearum, 281 
Erysipbe Tucker!, 279 
Esclischoltzia Californica, 419 
Eucalyptus globulus, 524 
Eupatorium, 515 
Euphorbia, 75 
Eurotium repens, 282 

Fagopyrum esculentum, 162, 496 
Fern protliallium, 370 
Ficus, 489 

Foeniculum vulgare, 519 
Fontinalis antipyretica, 87, 142, 359 
Fragaria vesca, 529 
Fritillaria imperialis, 3, 458 
Fuchsia globosa, 104. 105 
Fucus platycarpus. 266 
Fucus vesiculosus, 267 
Fuligo varians, 4, 209 
Funaria hyjrrometrlca, 48, 52, 353, 
354, 356. 358 

Ginkgo btloba, 399 ^ 

Gleichenia, 377 
Gloeocapsa, 210 
Gomphidium, 329 
Gordonia Lasianthus, 547 
Grape, 79, 80 
Graphis elegans, 309 

Hedera helix, 130 



Hemlock Spruce, 152 
Hickory-nut, 73 
Hop, 97 

Horsechestnut, 141 
Hoya carnosa. 34 
Hyacinthus orientalis, 101 
Hydrodictyon utriculosum, 223 
Hypericum calycinum, 549 

Iberis amara, 442. 443 
Impatiens Balsamina, 28, 82, 543 
Indian Corn, 2. 6. 55, 67, 113, 154. 

160, 451. 452 
Iridacese (flower dia^j^m), 468 
Isoetes lacastris, 387, 888 
Ivy, 130 

Juglans regiB, 481 
J uncus effdsuB, 20 
Juniperus communis, 402, 407 

Lamium. 498 
Lathyrus odoratus, 531 
Latliyrus PseudapUaca, 440, 441 
Laurus nobilis, 492 
Lavatera trimestris, 23 
Lecanora subfusca, 297 
Lejolisia mediterranea, 274. 275 
Lemna minor, 462 
Linum usitatissimum, 5-14 
Lycopodium annotinum, 383 
Lycopodium clavatum, 383 
Lycopodium complanatum, 112 

Magnolia purpurea, 561 
Mallotium Hildenbrandii. 303 
Malva sylvestris, 546 
Marchantia polymorpha, 91, 92, 

344, 345, 346, 347. 349, 350 
Marsilia salvatrix, 381 
Megalospora affinis. 299 
Menispermum Canadense, 659 
Micrococcus prodigiosus, 213 
Mimosa pudica, 534 
Mucor, 338 
Mucor Mucedo, 230 
Mucor stolonifer, 237. 238 
Musa sapientum. 472 
Mustard. 95 
Myristica fra grans. 493 
Myrtus communis, 524 

Navicnla saxonica, 229 
Navicula viridis, 228 
Nelumbium luteum, 558 
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Nemalion multifidum, 275 
Nepenthes ampullaria, 483 
Nitella flexilis, 331 
Nostoc, 37, 217 
Nupliar advena, 20 

Oat. 454 ■ 

Oclirolecliia pallescens, 299 

(Edoffonium, 22, 247 

(E.iogonium ciliatum, 248 

(Edofjoniuin gemelliparum, 248 

Onion, 76 

Orcliia mascula, 469 

Oscillatoria, 37, 217 

Osmunda, 377 

Palm (stem), 443 

Pandorina Morum, 222 

Papaver liboeas, 555 

Parmelia aipolia, 296 

Parmelia tiliacea, 302 

Peach (flower), 530 

Pediastrum granulatum, 65, 224 

Penicillium chartarum, 285 

Peronospora, 261 

Peronospora Alsinearum, 48, 261 

Peronospora calotheca, 258 

Peronospora infestans, 258 

Pertusaria ceuthocarpa, 299 

Pertusaria Wulfeni, 309 

Peziza confluens, 286 

Peziza convexula, 42, 287 

Peziza omphalodes, 287 

Phaseolus multiflorus, 43, 475 

Phoenix dactylifera, 452 

Phragmidium bulbosum, 315 

Phragmidium mucronatum, 315 

Physarum leiicopus, 208 

Pilularia or^obulifera, 380 

Pinus Larico, 401 

Piuus pinaster, 72, 124 

Pinus Pinea, 405 

Pinus sylvestris, 25, 26, 394, 395, 

398 
Piptocephalis Freseniana, 239 
Pirus communis, 528 
Pirus Cydonia, 528 
Pisum sativum, 54 
Plagiochilia asplenioides, 849 
Polypodium, 373 
Polypodium vulgare, 108 
Potamojreton pectinatus, 129 
Potato (flower), 501 
Primula sinensis, 97 
Prunus Cerasus, 530 



Psoralea bituminosa, 122, 476 
Pteris aquilina, 24, 27, 72, 81, 83, 

107,371.372,373 
Puccinia jjraminis, 311, 313 
Puccinia Molinise, 314 

Quince. 528 

Quercus Robur, 449, 478 

Ranunculus repens, 119 

Rhizomorplia subcorticalis, 66 

Rhubarb, 60 

Riccia plauca, 345, 346 

Rice, 455 

Ricinus communis, 117, 118, 474 

Rosa canina, 427 

Rosa rubiginosa, 429 

Rye. 96 

Saccharomyces ckrevist.k, 39, 

214 
Salix caprasa, 486 
Salvinia natans, 380. 381 
Sambucus nijrra, 445, 446 
Saprolegnia, 255 
Saproleg:nia androcryna, 257 
Sarracenia purpurea, 557 
Schizaea, 377 
Scorzonera hispanica, 75 
Scrophularia, 499 
Sedum purpurascens, 101 
Selaginella caulescens, 384 
Selaginella iuaequifolia. 111. 386 
Selaginella Martensii, 384, 385 
Sequoia gigantea, 80 
Shepherd's Purse. 553 
Silphium laciniatum, 157 
Solanum, 501 

Sorisporium Saponariae, 320 
Sphaeria morbosa, 293 
Sphaerophorus globiferus, 298, 302 
Sphseroplea annulina, 245 
Sphaerotlieca Castagnei, 280 
Sphserotheca pannoea, 280 
Sphajrnum acuti folium, 355 
Sphagnum squarrosum, 355 
Spirillum volutans, 213 
Spirochaete plicatilis, 213 
Spirogyra longata, 45, 46, 51, 233 
Stachys anprustifolius, 441 
Sticta fuliginosa, 295 
Sticta pulmonncea, 303 
Stipa spartea, 158 
Sunflower, 68 
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TAnAXACiTM Dens-leonis, 518 
Tax us baccata, 805 
TetragonolobuB, 581 
Theobroma Cacao, 545 
Thistle, 08 
Tilletia caries, 321 
Tradescantia Virginica, 12 
Trapa natans. 163 
Trichomanes. 377 
Tsuga Canadensis, 152 
Tuber melanosporum, 285 

Ulva, 224 

Uncinula adunca. 281 

Urtica macropbylla, 61 

Urtica urens, 491 

Usnea barbata, 302» 804, 808 

Ustilago antberanim, 820 

Ustilago Maydis, 820 



Vaccinium Myrtillus, 511 

Vanilla planifolia. 471 

Vaucheria sessilis, 47, 251, 252, 

253 
Vibrio Rugula, 213 
Vicia faba, 88. 60, 474 
Viola tricolor. 20, 422, 423 
Virginia Creeper, 154 
Vitis, 70, 80 
Vitis vinifera, 588 
Vol vox globator, 244 

W A LLFIXJWER , 552 

Welwitscbia mirabilis, 60, 414 

Yeast Plant, 80. 214 

Zea Mais, 118, 154, 160, 451, 452 
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Abele Tree, 497 

Abies, 81. 151, 3d4, 897, 409, 411, 

412, 415 
Abietiueae, 410 

Abortion of Floral Organs, 431 
Abridgment of Life Cycle, 314 
Abronia, 497 
Absinthe, 514 

Absorption of Food, 176, 184, 191 
Acacia, 533, 534, 565 
Acanthaceie, 61, 499 
Acanthus Family, 499 
Accurabent Cotyledons, 437 
Acer, 73, 75, 535 
Acerinea;, 119, 535 
Achene, 436 
Achenial Fruits, 436 
Achimenes, 499 
Achlamydeous, 431 
AchlyA, 89, 256 
Achnantbes, 230 
Achnanthidium, 230 
Achyranthes, 496 
Acids, 63 
Acoliuui, 310 
Acouite, 563 
Aconitum, 106, 563 
Acorus, 58, 114, 463 
Acrocarpa), 359, 360 
Acroscyphus, 310 
Acrostichum, 377 
Actinocyclus, 231 
Actinodiscus, 231 
Actinomorphic, 430 
Actinoptychus, 231 
Acyclic Flowers, 439 
Adam's Needle, 461 
Adder Tongues, 373 
Adiantum, 110,377 
Adlumia, 556 
Adnate Anthers, 483 



Adnation of Floral Organs, 433 

Adonis, 53, 564 

Adventitious buds, 143 

Adventitious stems, 143 

iBcidiospores, 313 

iBcldi urn, 313,316 

^gilops, 455 

Aerittl roots, 137 

iBsculus, 537 

iBthalium, 210 

JSthusa. 520 

Affinities of Plants, 567 

Agapanthus, 460 

Agaricacete, 339 

Agarics, 241 

Agaricup, 39, 823, 828, 829, 330 

Agave, 467 

Ageratum, 98 

Aggregate fruits, 486 

Aggregations of cells, 65 

Agrimony, 149 

Aj^rostis, 455 

Ailanthus, 102, 541 

Air in the Plant, 174 

Albuminous seeds, 891, 437 

Albuminoids, 51) 

Alders, 488 

Alectoria, 308 

Alectryon, 535 

Aleurites, 485 

Aleurone, 57 

AlSlaria, 543 

Alga, 133 

Algae. 53, 55, 86, 135, 204, 205, 221, 

337, 340 
Algales, 837 
Alisma. 467 

Alismaceae, 128, 435, 466 
Alkaloids, 63. 183 
Alkanet. 503 
Allamauda, 504 
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Alligator Pear, 494 

Allium, 458 

Allspice, 523 

Almond. 530 

Alnus, 488 

Aloe, 458 

Aloes, 459 

Alsophila, 377 

Alternate leaves, 149 

Alternation of Generations, 341, 

361 
Altbaea, 547 
Alyssum, 98, 554 
Amarantace'ie, 496 
Amarantus, 264, 496 
Amaryllidacese,461> 467 
Amaryllis, 468 
Amaryllis Family, 467 
Amaurochsetete, 210 
Ambrosia, 264, 429, 515 
Amelancliier, 527 
Amentales, 485 
Aments, 413 
American Larch, 412 
American White Ash, 505 
American White Elm, 488 
Ammonia Salts, 170 
Amoeba movement, 8 
Amole, 408 
Amomales, 471 
Amoreuxia, 551 
Amorphophallus, 462 
Amount of Evaporation, 171 
Amount of Water in Plants, IGO 
Ampelideue, 537, 565 
Ampelopsis, 105. 194, 538, 565 
Amphiorastrla, 344, 351 
Ampliii)leura, 230 
Amphora, 230 
Anacardiacea). 534, 565 
Anacardium, 535 
Anacharis, 473 
Anaesthetics, 198 
Anagallis, 434. 430, 507 
Analoory and Homology, 120 
Ananassa, 471 
Anastatica, 555 
Ancestry of Plants, 204 
Anchusa, 503 
Andraea, 353 
AndraeaceaB, 355, 358 
Androecium, 418, 430, 432 
Androgynia, 250 
Andromeda, 5G4, 505 



Andromedese, 510 

Androspore, 249 

Anemese, 210 

Anemone, 102, 264, 284, 429, 563 

Anemia, 377 

Anemiopsis, 483 

Anemophilous Flowers, 421 

Angiocarpous Lichens, 297, 298 

Angiopteris, 378 

Anjriospermse, 893, 416, 568 

Angiosperms, 79, 85 

Angular divergence of leaves, 150 

Angustura Bark, 542 

Aniseed, 520 

Annual layers of wood, 447 

Annular Vessels, 118 

Annulus, 828, 375 

Anona, 561- 

Anonacese, 560 

Anortheis, 230 

Anthemidea), 514 

Anthemis, 514 

Anther, 394, 417, 418 

Antheridial disc, 347 

Antheridium, 45, 243, 266,271, 831, 

341, 361 
Anther Smut, 318 
Anthesis, 199 

Anthoceros, 11, 217, 341, 348, 350 
Anthocerotete, 350, 861 
Antiaris, 490 
Antipodal Cells. 420 
Antirrhinum, 150, 500 
Apetalie, 476, 568 
Apetalous, 431 
Aphyllon, 192 
Apical Cell, 38, 86, 88, 153, 343, 

353, 363, 373, 378, 880, 381, 425 
Apium, 519 
Appendages, 281 

Apple, 04, 150. 171, 284, 430, 537 
Apocarpous, 433 
Apocynacea;, 77, 119, 504 
Apocynum, 504 
Apostasiacete, 469 
Apothecium, 297 
Apricot, 62, 530 
Aqueous Tissue, 94 
Aquilegia, 504 
Arabis, 437 

Aracetfi (=AroidesB), 77 
Arachis, 532 
Arachnoidiscus, 231 
Arales, 461 
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Arolia, 519 

Araliacete. 610 

Araucaria, 4U!1, 413,414 

ArauCJirieiB, AVI 

Arbor VitB?, 411 

ArbuLus, 50D 

Arcputliobium, 477 

ArcliKB, 500 

Arclierin'un'. «• 841, 861, 402 

Arcliesperiuit, 'Mi ' 

Archidium, 353 _ 

Arctopodiuui, 381 

Arctoatapbylus, 150, 600 

Arcloideie. 51-4 

Arcyria, Sll 

Areca, 46G 

Arecines. 403 

AretliuEs, 470 

Arethuswe. 470 

Argemone, 530 

Aril. 437 

Atiswran, 61, 403 

ArlBiolocUift, 483 

ArlstoloclilaceiB, 483 

Arineria. SOS 

Aruica, 514 

Arnotto, 55t 

Aroidafi. 119. 461 

Arolda, 401 

Arrack, 464 

Armiigeuieiit of Leaves, 149 

Arraugenient of KoolH, 104 

Arrowroot, 473, 484 

Artemisia, 65, 514 

Ai'tbODla, 310 

Arilioniei, 8iO 

ArUcboke, 513. 615 

Arlocarpus, 4S0 

Arum Pau]ii)-.461 

Asufoiiida. Gd.SSO 

Aeamles, 4ti3 

AsBTuiii, 483 

A3c!ep!Hd,.cra>. 77, 119, 603 

Asclepifts, 102, 423 

Ascoboius. aaa, ^si), 3oi 

Ascogoiiiuui, ;i'X) ' 
A9comycele»,3U. 270.271,273,378, 

30), 331, 3JT, UJS, 310 
AH{:(i9p«re*, 3J9 

Aacoapore^, 40, 314, 'iTS, 315. 319 
Ascns, 278. 315, 319 
Aacjruni, 649 

Asexual Generation, S41, 361 
AsL, 430 



Ash Tree, 505 
Asimina. 561 
Asparagus, 458 
AnpergniaB, 234 
ABpbodel, 460 
Aapliodel as, 400 
Ai'pidJum,a77 
Aaplcn uiii. 377 
AsBluiUatioii, 63, 178, 185, 101 
Aatepliaoie, •134 
Aster, 516 
Aste rales, 612 
Asleroideie, 516 
ABlf?ri)Jainpra, 331 
Aetcrulamprtffi, 231 
Asteropli;lliteB, 368 
Astilbi^. 526 
ADtregalus, 533 
Astrocaryum, 17 
AalrotrUliia, 620 
Asyumetr; of Leaves, 148 
Atalea, 464 



Atliei 



aper 



1,404 



AtmoRplieric pressure, 171 
AlrlcUimi, 333 
Alriplex, 53 
Atropa, 503 
Aucuba. 518 
lularodiscus, 331 
AulJscua, 23 

M, MI 
Auricula, 500 

alraliau Pilcber Plant, 536 
Auslrian fine. 413 
Autogamous KlawerB,43I 



Autu 



9,400 



Auioai>orea, 238 
Avena, 103, 45u 
Avocado Ptrar, 494 
AiilePlnceuia,433 

Azalea. 510 
Azolla. 381, 383 



liauillar. 
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Bacillus, 313 
Bacteria. 05, 213 
Bacteriaceie. 313 
Bacterium. 17. 313 
Bactrospora, 393 
Bseomycea, 310 
Balanopborete, 47G 
Bald Cypress, 411 
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Balloon Vino. 637 

Balm, 408 

BalBam, 61.04, 144,043 

lialsaiii AppU; SiS 

Balsam Fir, 413 

BiiJBBmodendroD. S40 

Bals&iu o( Peru, SU3 

Balsam of Tolu, 03S 

Bamboo, iW, 457 

Buiiibusa, 457 

Biiunna, 14(!, 473 

Banana Familf , 471 

Bauiia of Protoplasui, 16 

Baii^Bcea;, 'i!i'J 

BankBlu, 4111 

Bftuynn Tree. 400 

Bnobab, 474 

Bapbia, 633 

Barberry 107 310, 653 

Barberry Cluster I'upa, 316 

Bftrb«iT7 Family. 65S 

Barberrr Bust, 310 

Barbula, SSI, 3G0 

Barcelona Nute, 477 

Bark, 118, 124, 301. 893. 409, 447 

Barley, 5!), 187, ai9. aSS. 838, 456 

Baroswa, 54:J 

Sartraoiiu, USD 

Basal Cells. 200 

BaaellacdP. 4U4 

Banidia. 32 J 

l!.isiairiiiivri-ir^, 370, 333, 333, 337, 

:i:!8. ; " ■ " 
Biisiiiio, 



I, :iH) 



s, 30. 333, 338 
BasHia, 500 
BasBorin. <I3 
BasHWDod, 6-1. J 
Bast C«liH, 17 
Bust Fibres, 74. 70, 110 
Bast, Soft, IIU 
BatliybiuB, 15 
Bntracbospfriiiea.'. 377 
Bay berry, 487 
Bay Tree, 403 
Bdellium, 405. 540 
Beau, 6fl, 5h, r,9, 1B9, 433, ."iS 
Bear berry, .'iOD 
'■ - 5, 4(1L 
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Bedstraw. 517 
Beech, 125, 120,431,479 
Beech Mnst, 470 
Bpicli Nuts, 47!) 



Beet, ICG, 405 

Beguuin, 01, 94, 143, 146. 621 

Bi^iToniacua,', 71, Wl 

Belladonna, .102 

Bellis, 510 

BerberidacetP, 558 

Berberis, 65, 103, S58 

Berchemia, 505 

B«rry, 430 

BerilioDelia, 68,028 

Beta, 103. 495 

Betel Nut. 466 

Betel Palm, 406 

Betel Pepper, 484 

Betuln, 103. 174, 467 

Ueiulacwe, 487, 564 

Bhniig, 48S 

Bialorn, 310 

Bicollaieral Bundle*, ISt 

Bicyclic, 430. 433 

Biddulphia. 331 

BiMulphies, 331 

BideuB. 304. S15 

manonia. 8t. 85, 430, 40S 

Bignoniueie, 490 

BiK Trees of CalifoTDla, 411 

Bilatetality of Leaves, 144 

Gilocular, 433 

Biota, 409 

Biparona Cyme. 429 

Bircb.iaO, 174,421,437,487 

Birch Family, 487 

Bird Cherry. 530 

Birds Aiding in Pollination, 421 

Bisexual Flowers, 431 

Bitterswi 
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Bi:i[nei£, 551 
Block Ash 5DS 
Blnrkhprry, 430, 437, 639 
Black Bindweed, 497 
Black Omin, 533 
Black Huckleberries, 611 
Blacic JnckOak,480 
Black Knot. 202 
Black Nightshade, 503 
Black Oaks, 480 
Black Pepper, 483, 501 
Black Rust, 316 
Bladder-nnt. 535 
Bladderwort Family, 409 
Blanchinff of Celerv, 63 
Blanc Mou!;o, 377 ' 
iBIai^iiigStar, 510 
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BkediDC Heart, S56 




Bletia, 470 




Blood-root, 550 


Brucliia, 358 


Bloodwood Tree. 533 


Bruda, 503 


Bloodwort Family, 407 


Bruuiace^, 520 


Blueberry, 511 


Brussels Sprouts, 653 


Blue Bee^li, 477 


BryacMB. 355, 358 


Blue Gum, 524 


Brjophrllum. 143, 526 


Blue Huckleberries, 511 


BryopLyU, 205, 305, 341, 568, 509, 


Blue Mould, 285 
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Blue Palmetto, 403 


Bryopliytes, 10, 40, 59, 07, 72. 67, 


Blueta, 517 


»0. 134, 140, 143, 145, 265, 841. 


BoccoDin, 550 


880 


Biebmeria, 491 


Bryuin, 352,859.860 


Boletus, 330 


Bucliu, 543 


Bomtmi, 547 


Buckeye. 537 


BorsKe Family, 608 


Bucktiiorii, 531) 


Borassineas 41(5 


Buckwlieat. 400 


Borasau8, 465 


Buckwheat Family, 490 


Bordered Pits, 351 


Buckwheat Tree. 039 


Bore Cole, 553 


Bud 311, 140,181. 189,199 


Boroniete, 543 


Bud-cell 333 


Bormgiuaceiie, 150, 609 


Buellia, 310 


Bofllryx, 439 


BuOiilo Berry, 403 


Boawellia, 540 


Bulb, 161,100,101 


BotrjcLium, 37», 880 


Bulb-aies, 13G 


Botrydium, 134 


BulborhffilBceie, 209 


Botry-Cyme, 439 


BulbochBEte, 250 


Botrjose InHoreBt-ence, 427. 428 


Bullraphyllum. 4TI 


BotryosB Mouopodium, 140 


Bulgaria. 389 




Bumeliu, 606, 564 


Boundary Tissue, 80 


■Bundles. Fibro- vascular, 108 




Bundlf KLeallj, 10S.114 


BouvardiB, 518 


Bunt, 318 


Bow-wW, 490 


Burgundy Pitch, 413 


Box Elder, 530 


Buimon.ilnc,'ic.,408 


Boi Tree, 485 


Burning Busli, 530 


Bracts. 130, 155 


Burseru. 540 


Bran-cell. 58 


Burseraceie. 540 




Bu.sli lionoyauckle. 518 


BrBucliiog of Leaves. 147 


Biitcl.tT'a Broom. 401 


Branches of Stems, 143 


Buttercup, S64 


Brassica, 98. 103, 150. 553 


Butternut, 483 


Brazilian Arronrout, 4M1 


Butter Trees. 500 


Brazilian Artlclioke, 615 


Button Bush. 517 


Brazil Nut, 68, 524 


Button- wood. 487 


Brazil wood. 533 


Buius, 103, 485 


BreudFruit Tree, 439 




BreakAiiTreu, 545 


Cabbage, 03, 171. 186 


Bristles, 137 


Caliba;rti Puliuelto, SS5 


British Oak, 479 


Cacflliit. 514 


Bromeliacee. 471 


Cachibou. 540 


Brampton Stock, 034 


C«ctnce», 94, 530 


Broom Corn, +'57 


Cacti, 503 
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Caclua Fumily, 630 
Citlfwptuerluiii, 210 
Ciesal|)iDa, 03o 
CteBatplnime, 533 
CaffHine, 183 
Calubaah Tree, 409 
Calamaudar Wood, G06 
CalamarieEB, tJQS 
CalanieiB, 4(lS 
CalaitiitcE, 308 
CalamocUdus, 8(19 
c:RlaitioBtn('li}'B, 3aS 
Calaiuus, 81, 405, 4S0 
CalandriuiiL. G40 
Calcareffi.aiO 
Calceolaria, 500 
C'alciuiu,17.> 
Calciam Carboaate. 60 
Calcium Oialaie. 50, 180 
Culendulacu', 514 



CaliciKi, 310 

Caliciuru, 810 

Caliromia Idiiirel, 404 

Cftlitorola Pitclier Plant, 557 

Callu, 01, 4fi3 

Cnllft Lily, 403 

Calliopsis, 511 

Callirhoe. 547 

C'allistepliuB, 510 

Callithaiuiiioii, 277 

Callitris, :jg0,411 

Cnlluna. 5U!) 

Calocaaia, 403 

t'ftloiienipje, 211 

Calopliyllum .'549 

Cttlopoijoff. 470 

CallliD, 43(S, SQl ' 

Culycaulliaceo!, 003 

falyceracwc,51(l 

Calycocnrpuiu, 600 

Calypso, 471 

Calyx, 418, 430 

Cambium. 17, 110, 121, 143,164, 

201,407, 444 
Cainbiform Cells, 111 
Camellna, 554 
Camellia, TiVi 
Cainijonales, 511 
Campanula, 11, 13.612 
Campnnulacete. 77,119,611 
CBmi>lior, 03, 494, 547 
Caniplior Tr^e, 547 
Camwood, 532 



Canada Balsam, 413 

Canada Tlilstle, 513. 

f'anril. lutm-faBciculAr, 111 

Candle Nut I'teo, 485 

Candytuft, 554 

Canella, 551 

Cani^llRBiir]!. 551 

ConellaCL-(P, S.!! 

Cane Palms, 465 

Caoe Sugar, 02, 180 

Canna, 473 

Cauaabis, 483 

CHnoabiniaB, 488 

Cannaceie. 425 

CanDffi, 473 

Canon LiYe-OBl(,47B 

Cnnierbury Bulls, 513 

Caciutcliouc, 78, 485, ^0, SOS, 604 

Capers. 5S3 

Capillitiuro, 310 

Cnppuridacea?, 553 

Capparis. 553 

Capri foliaceie, 518. (HU 

Cupaelia, 08, 304, 433^ S54 

Capsicum, SOI 

Capaukry Fruits, 480 

CupBultf. 348, 355, 430 

Curagaiia, 533 

Caraway 530 

Carbon, 175 

Carl>o nates, 170 

CarliohvUruti', 178 

CarfmnDioxidL-. 174, 181, 191 

Carbon Oxide. 179 

CarcemUic, 436 

Cardi[iBl Flower, 513 

Cnrdioi'pcrmum, 537 

Carex. 150, 333 

Corica, 633 

Carludovica. 403 

Carnations, 550 

Caralvnrous PkntB, 183 
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Carpel, 130. 430. 4S3 
Carptliary Leaves, 400 
Carpet-iveed 530 
Carjilds, 43;[ 
Carpi tins. 4T7.. 101 
Carixiv'oiiiuiii, '>TI, 800, 330, 331 
Carpi)plini..,.i;;(l 
Ci.ri.o|,livlluiii (|il..la,)419, 433 
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Carrot, 519 
Cartberaus, SO 
Carja. ra, 4S2.565 
CaryopUyllflcwe, 494. 549 



CnwHrills Biirk,435 
CasUeiT Pauiilr, 534 
Cashew Nut 535 

Ovssia. 107. 3;it, 5«5 
Cassia l!urk. 4'.'4 
Cassia Buds, 494 
Castsnea, 478, 564 
Castilleia, 53 
Castitlos. 490 
Castor Bean. 59, 181 
Castor Oil. 63 
Castor Oil Plant, 475, tt4 
Oisufljiaea^, -!87 
Catalpa, 439. 437, 499 
Catastlam. 470 
Cjteliflr, 550 
Cuilia, 539 
Catkin, 395,413, 428 
Catnip, 498 
Caltlrja,4Tl 
CuQkrpa, 1»4, 254 
Cnulerpites. S54 
Caulicle, 404 
CauliUoiver, 553 
Caulins Bundles, 393. 443 
Caulonie, 134, 133. 243, 271 
CaulapUvlluui, 550 
Civenne I'tpper. 501 
Ceiiumlius. (11, 1U3 
Cedrella, 540 
Cedrus, 400. 415 
<'c!ii8tniceiB, 539 
Celostfales, 537 
CelttHtrus, 580 
Cdery, 519 
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Cell Families. 65 

Cell Formation bf Division. 80 

('ell Formation hj Union. 44 

Cell Fusions, 66 

Cell Masses. 67 

Cell KowB, 67 

Cell Sap. Oa 

Cell Sortaces, 67 

Cellular Plants, 3M 



Cell Wall. 13. 21. C8. 166, 206 
Celoeia. 496 
C«llis, 61.85. 150, 488 
Cellulose. 21 

Ctn:ra'lVeii!*3ai.375 
Centrifagal Thickening, 31 
Centripetal Thickening, 31 
Century Plani. 467 
Cepbaelis, 517 
Cf [ilialantbas, 517 

(■In.uiaWJ.'339 



Cercis. 533 
Cercocarpus, 529 
Cerens. 520 

Cerenl tlrain?, 181 

Ceropegia. SOu 

CerosyloD. 'SS, 460 

Cestruro, 503 

Cetraria. 308 

Ciiffitocereie, 231 

Cliaetoceros, 231 

Cbstocladium, 341 

Chailletiaceie. 540 

Cliama^batia. 539 

(.TLauupcyparis. 411 

Cliaroa'iiurea, 4G0 

Cbamierops, 405 ' 

Chamomile, 514 

Channels in Cell-Walls, 24 

Chaptalia, 512 

Cbara. 14, 333, 334 

Cbaraces. 271, 331, 335, 337 

Cbareic. 333, 334 

Cbarlock, 554 

Cbecktrbcrrf 510 

Clieiranthiis, 554 

Chelura, 534 

Chemical Processea in Cells. 103 

Chemical Processes in tlie Plant, 

178 
Chemical Enya of Spectrum, 192 
Cbenopodiacete, 495 
Chenopodiales. 494 
Chenopodium. 71, 103, 430, 405 
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Cheriino»a, 601 

CLerry. G2. 64, 136, 148, 159, SS4, 

2U3, 420. 428, 4!t(l, 530 
Cherry Blight, 140 
Cherry Laurel, 173 
Cbealiiut,58, 154, «l,478 
Cbibou, 540 
CUicorj, 513 
Cliimapliila. 510 
Cblna Aster, 516 
China GrasB, 491 
Chloeae Date, 506 
Qiinese Primioae, 60S 
Chinese Sugar-Cane, 457 
ChineBaYam,467 
Chiodecton, 3l0 
ChioDanthufi. 505 
ChittagoDg Wood, 540 
Chlffinuceie, 547 
Clilamydosporea, 237 
CliloranthDccie. 483 
ChiorideH, 176 
Clilorine, 175 
Ch1oroci>ccum, SIO 
Chioroiibvll, 50, 70, 04, 165. 178, 

191, 205,200 
ClilorospermeB, 337 
Cbtonwpoitie, 'Si'A 
Chloroxylon, 540 
Chocolate, 340 
Chacoiate Tree, 6i5 
Chondrites. 27H 
ChoadruB, 377 
Ohorlpelaltc, 47Q, G18. 668 
Chorlpelaloua, 431 
CborisepaloUB. 431 
Chowlee, 539 
ChioDlxooB pores. 223 
Chroococcaceo;, 21E!, 805, 306,338 
CliroocQCcus, 216 
Chroolepidea-, 300 
ChryutDlliemum.SU 
ChryHobalanea.', 630 
Chryaopliyllum,50« 
Chufa, 457 
Churrus, 488 
Chylocladieie, 277 
CbytridlaceiE. ^39 
Ciclioriaceie, 67, 77, 78, 119, 512 
Cichorium, 513 
Cici nous. 439 
Clcuta, 620 
Cilia, 10 
Ciliary Movement, 10 



Cincliona, 17, 64, 183, 617 
Cmeraria, 6U 

Ciiiimiiiomuiii,4I>4, 664, 66S 
Cinnamon, 4U4 
Circinella, 237 

Circumdnlle Dt-hiacence, 435 
Circulatiou ot Protoplasm, 14. 
Ciasus, 483, 538, 665 
I Qstaceffi, 552 
CiBtus, 553 
Citric Acid, 64, 183 
Citron, 641 
CilruDus, 523 
Citrus, 511 
Cladonia, 806, 809 
Cladoniei, 809 

Cladophora, 10, B7, 234, 246, 806 
Cladosylon, 416 
ClaBsificnlipn, 303 
Clovaria, 330 
Clavicepa, 280, 294 
Claytoiiia, 190, 5« 
Cleave rs, 517 

CleiBtogamous Flowen, 481- 
Clematis. 564 
Cleome, 552 
Clerodendrno, 498 
Clethra, 510 
Cliflonia, 539 
Climacoaplienia, 331 
Cllumciura, 360 
Climbing BiiterBweet, 539 
Closed Uundle. 121, 448 
ClnainEorFIowerB,190 
ClraleriTim. 11, 237 
Clove Pink, 93, 530 
Clover, 107, 428, 533 
Cloves, 523 
Clove Tree, 523 
Cluster Cupa, 316 
Cnicus, 513 
Coagulation of AlhumlnoidB, 138 

190 
Coalescence of Floral Organs, 432 
CoaU of Ovule, 401 
Cobiea, 503 
Cob-QuiB, 477 



.230 
Cocoon id eie S30 
Cocculus, 500 
Coccus, 490 
Cochineal nsect, I 
Cocklebura. 515 
Cockscomb, 496 
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CoccB, 546 

Cococmut, 404 

Cocoineic. 464 

Cocos, 404 

C<plobla8teH!. 230, 200, 336, 337 

Ctelogyoe, 471 

Cceoobift. 331 

CiEDOCQniei, 310 

(.'(eiiognniiini, 310 

Coffiea, 517 

Oiflfee. 183, 517 

ColiortH of DIcotyledoDH, 470 

Coliorts of MoDocotyledonB, 453 

Coix, U3 

Colcliicum, 400 

ColeochEstacete, 330 

Coleocbmte, 271, 374, 370, 335. 337 

ColeocLiFteiE, 340 

CnleuB, 53, 498 

Collar, 475 

Collateral Bundle, 130, 363. 808, 



<'oll( 



!,4W 
.. 205, 2B 



Concentric Bandle, 130, 363 

C-onceptacIps, 365 

Concluding ObHemtlona, 660 

ConductlDg Tissue, 80 

Cone, 397 

ConepiB,53l 

Conferva, 37, 300 

Confervaccffi. 334, 345, 377, 330 

ConfervfB, 340 

Con ler vices, 343 

Conjngalie, 325, 243, 330, 340 

Conjugation, 45,47,323 

Conla, 163 

Conidia, 30, 341, 200, 273, 279, 

2S0. 292. 294. 812. 815, 323. 357 
CoQiferm. 35, 31, 130, 133. 396, 409, 

410, 415 
ConlferH, 143. 153, 15S, 400, 410 
Coniocyba, 810 
CflnioniycpteB, 338 
Coniam, 183, 5"" 



J, 393 



», 70. 89, 134, 803. 



Collum. 47; 

CDloojnlli. 533 

Colorinji ItfnttoTB, G4 

Colors c( Flo«er«, 68 

Columbine, 564 ■ 

ColuinelU. 210,280, 880 

Coluiuellinceie, 400 

Columellilerie. 311 

Colza. 534 

Comandra, 476 

Corabretacea!, 534 

Conimelyiiaceip, Vtl 

CominelyniileB. 457 

Common Bundl^e, 308, 803, 488 

Comose Seeds, 4S7 

Compass Plant. 103, 156, 516 

Complete Flower. 431 

Compoaitu!. 63, 91, 09, 197, 3S4. 423, 

439, 434. 513 
Composites, 153, 168 
■ C«lii(>oiind l,envi;B. 147 
Compound Pistil, 433 
Componnd Raceme, 433 
Compounds in Plant-Food, 176 
Compound Splko, 438 
Compound Uml.el, 438 



. 301, C05. 



_. .534 

B,534 
Connecting Tube, 276 
Connective, 433 
Conotiema. 309 

\ of Plants, 106 
Convu]laria,4G0 

Mucilage, 33 
Convolvulaceip, 77,503 
CoQvovulas. 503 
Copaitera, 533 
Coi>aiva Balsam, 533 
Copai.ye Wood. 550 
Coperuica. 464 
Coprinus, 330, 330 
CoquUla^nnta, 404 
Corallina, 377. 378 
Corallineie, 277.278 
Corallorliiza, 193,471 
(.'orchoruB, 545 
Cordate Leavi.-a,146 
Coreopsis, 314 
Coriander, 630 
Coriarieic, 534 
Cork, 135.480 
Cork Cambiam, 126 
CorkOak, 125. 480 

■ -wood, 347 
Corm, 130 

Cormoplijta, 203. 203 
Cormopliytps. 835 
CoruHcete, 318,565 
Corn Cockle, 550 
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Cornna. 518. .565 
Corolla, 418. 430 
Corpuscula. 393, 402 
(brtex, 201 
Corylese, 477 
Corylus, 477, 504 
Corymb, 428 
Coryphineaj, 404 
Coscinodisceaj, 231 
Coscinodiscus, 11, 231 
Cosmarium, 44, 227 
Cotton, 98, 437, 540 
Cottonwood, 487 
Cotyledon, 520 

Cotyledons, 386. 391, 404, 424 
Couma, 504 
Cowslip, 506 
Cow Tree, 489 
, Crab- Apples, 627 
Cranberry-, 511 
Crape Myrtle, 523 
Crassula, 526 
Crass ulaceay, 526 
Crataegus, 527, 565 
Cratoxylon, 549 
Crayfishes, growths on, 257 
Cremocarp, 436 
Crenate Leaf, 147 
Creosote 15 ash, 543 
Cresccntia, 491) 
Cribraria, 211 
Crocus, 56, 4GS 
Crossosonia, 503 
Crotallaria, 532 
Croton, 484, 485 
Croton 011,481: 
Crown Imperial, 460 
Crucibulum, 325,326 
Cruci ferae, 98, 181, 264, 425, 553 
Crucifer Family, 553 
Cryptogam, 204,271, 316 
Cryptogamia, 204, 205 
Cryptomeria, 411 
Crypt onemieae, 277 
Crypto-Raphidiete, 231 
Crystalloids, 57, 58 
Crystals, 57, 59 
Cuba Bast, 547 
Cubebs, 484 
Cuboidal Cell, 19 
('ucumber, 522 
Cucumber Tree, 561 
Cucumis, 14, 80, 522 



Cucurbita, 11, 13, 14, 35, 53, 80,85, 

522 
Cucurbitaceae, 29, 61. 71, 120, 181, 

521 
Cucurbitaria, 294 
Cultures of LicUena, 307 
Cultures of Moulds. 239 
Cultivated Plants, 182 
Cummin, 520 
Cupania, 537 
Cuphea, 523 
Cupresseae, 411 
Capressus, 409. 411 
Com. 136 

^pullferse. 425, 426, 477, 6G4 
Curare, 503 
Carcuma, 472 
Currant, 64, 526 
Cuscuta, 56, 503 
Cusparieae, 642 
i,Cu8tard Apple. 661 
feilicle, 84, 93 
Cuticularizing, 35 
CyanophyceaB, 215, 336 
Cyathea, 377 
('yatlieaceae, 376 
Cycadeae, 409, 410 
Cycads, 409, 410, 416 
Cycas, 399, 410 
Cyclamen, 506 
Cyclic Flowers, 429. 430 
Cyclotellii, 231 
Cvdonia, 527 
Cylindrical Cell, 19 
Cymatopleura. 231 
Cymbella, 230 
Cymbelloa), 230 
Cyme, 429 
(\vmo-Botrys, 429 
Cymose Inflorescence, 427, 420 
Cymose Monopodium, 140 
Cynara, 572 
Cynaroideae, 512 
Cynips, 479 
Cynoglossum, 57 
Cynomorium, 476 
Cyperaceac, 457, 473 
Cyperus, 457 
Cypress, 411 
CypripedieaD, 409 
Cypripedium, 469 
Cyrilla, 539 
Cyrillaceae, 539 
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Cjatidia, 338. 330 
Cj-HtolitLs. CO 
CystopteriB, 877 
Cystnpus, 30, 200, 204 

T)aerjnijce8, 2SD 

Dactvlina. SOS 

Dactyl is, 455 

DalTodil, 409 

DahliB, 02. 5i4 

Daisy, 510 

Dnlbergla, 533 

Dammara, 413 

I)am]iitir Iie3iD,4I8 

JJuniPB, 378 

Dandelion, 013 

Dantzlc Fir. 413 

Daphnales, 491 

Daphne, 403 

DurliDglonU, 183, 537 

Dasya, 377 

Date, germination of, 458 

Date PaJm, 405 

Datlaca, 521 

Daiiacncecc. 531 

Datura. 103. 503 

DaucuB, 519 

DaugLter Cells. 39 

Day Lily. 400 

DHndlyNiRlit-iliBiip.OOS 

Deatli from liiKh temperatare. 181 

Death from low tempenture, 189 

DBeandroii.o. 4^3 

DdiiscuLice, 435 

Deliisif Mt. 4:r. 

Delesseria, 377, 378 

Dclpliitiiiuii 100.564 



Bi'iii 



1,471 



Dcniate l.,Hf, 147 

Demic-jjila, 11 

Deosiiliztitimi in Amimilatlon, 179 

Dcrnii.t'.!:Mi., 1111,433 

Dc_-iiiiilbi--!,-, 11, 333. 343, 388, 838 

De^moliicK'iin,213 
Deamodium, 190, 193, 430, 033 
Determinate iDflorescence, ^8 
iXiutzia. 530 
DiadelpliouB. 433 
Dialypelalous. 431 
Diundrims. 433 
DiantliuB, 83. 550 
Diappna^acete. 506 



DiartiirodBfiljlRo:!, 834 
Diaiouia, 227, 231 

. 53, 227, 343. 836. B38 
Diatomes, 340 
Diaioms. 34, 227, 343 
Diatrype, 294 
Dicarpellary '"" 



Dice 
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Diehasiuui. 439 
Diclilatnydeous. 481 
Dicliognmous. 434 

DicliotomouB brancliingr, 1S9 
DicUolomoua Cyme, 439 
DickBnuia,j378 
_:.::..__B Flowers, 431 
Ilicotyledone8,393, 473, 508 
DiwityledonB, 93. 118, 123, 143. 148, 
150. 101, 200, 39!, 410. 569, 570 
DicraiiuDi, 560 
Dictamnus, 130, 133, 543 
Dictydlum, 311 



Dictvc 



.zm 



Didyminm,a, 10. 188, 310, 433 

Dlervilla, 518 

Diffusion. 174 

Digitalis. 500 

Digitalely lobed leaves, 147 

Digitatetj compound leave8,148 

DiRynonB. 433 

Dill, 520 

Dlllenia. 502 

Dilleniaeeip.SfiS 

Djraensioiia of cella, 17 

Dimerous I 430 

Dimorpliandra, 583 

DiiDorpbniix, 4^4 

DlreciouB, 340 

DItecious Flowers, 431 

Dion»a.l82.197.198,5a6 

Dioscorales, 407 

Dioscorea, 467 

Dioacoreaceffi, 407, 473 

Diosma, 54 ' 

DiosmeiB. B43 

liiospyroj, 506. 504, 565 

l'iprtBlouB,433 

i'iplostcnionoua. 433 

J>ipl,iHtep1mme, 331 

DipsaccEe, 510 

DipsBcuB, 99. 516 

DipterocarpetB, 547 

Dirca, 493 

Direction of Spirala, 83 
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Dirina, 809 

Discomycetes, 286. 838 

Disepalous, 481 

Distribution in Time, 568 

Disturbance of tlie Equilibrium of 
Water, 168 

Diurnal Positions of Leaves, 199 

Division of Cells, J^G 

Divisions of the Vegetable King- 
dom, 205 

Docks, 497 

Dodder, 53, 56, 502 

Dodecandrous, 432 

Dodecatheon, 506 

Dodonsese, 535 

Dogbane Family, 504 

Dogwood, 518, 539 

Dogwood Family, 518 

Dormant Buds, 144 

Dorypliora. 494 

Double Cocoa-Nut, 465 

Doubly Compound Leaves, 148 

Douglas Spruce, 33, 411 

Doura Palm, 465 

Draba. 98, 264 

Dracaena, 444, 460 

Dracopliyllum, 510 

Dragon Trees, 444, 460 

Dragon*s Blood, 466 

Drosera, 183, 198, 429, 526 

Droseracese, 526 

Drupaceous Fruits, 436 

Drupaceous Seeds, 437 

Drupe, 4P.6 

Dry Fruits, 435 

Dryobalanops. 547 

Duckweeds, 461 

Dudresnaya, 270, 277 

Dujjuetia, 561 

Dulse, 277 

Dumontieae, 277 

D«irio, 547 

Pvvarf Almond, 530 

Dwarf Palmetto, 465 

Dyers' Weed, 552 

Eartli-Star, 324, 326 
Ebenaceaj, 505, 564, 565 
EUinales, 505 
Ebony, 506 
Ebony Family, 505 
Ecbaiium, 11, 81 
Echinocystis, 74, 81, 522 
Echites, 504 



EctocarpesB, 339 

Ectoplasm, 4, 15 

Edible Hymenomycetes, 880 

Eel Grass, 473 

Egg Plant, 500 

Elseagnacese, 491 

Eiseagnus, 492 

Elseis, 464 

ElapUomyces, 286 

Elaters, 348, 867 

Elatinacese, 549 

Elder, 71, 126,144,518 

Elecampane, 516 

Elements of Plant-Food, 175 

EleutheropetalouB, 481 

Elliptical Leaves, 146 

Elm, 61, 64, 148, 146, 187, 488 

Elm Family, 488 

Embryo. 46, 891, 404, 423 

Embryology, 204 

Embryonic Vesicle, 47 

Embr^^o-sac, 11, 41, 46, 66, 187, 

389, 401, 402, 420 
Enceplialartos, 410 
Endive, 512 
Endocarp, 535 
Endocarpei, 310 
Endocarpon, 310 

Endochrome, 227 

Endogenae, 451 

Endoplasm, 4, 16 

Endosperm, 11, 41, 390, 402, 403. 
420, 423, 425 

Endospore, 84. 257, 263, 342 

EnglisU Bean. 38, 531 

English Ivy, 519 

EnglisU Walnuts, 480 

Enncandrous, 432 

Ensifonn Leaf of Iris, 159 

Entomopliilous Flowers, 421 

Epacrideae, 508, 510 

Epacris, 510 

Epliebe, 305, 309 

Ephedra, 413, 416 

Epidendreae, 470 

Epidendrum, 470 

Epidermal System, 90, 857, 862, 
406 

Epidermis, 91, 92, 162, 170, 201. 
343, 362. 367, 892, 437 

Epiga?a, 510 

Epigynous, 434 

Epigyny, 434 
iEpilobi urn. 61.522 
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Epi nasty, 199 
Epipetalous, 433 
Epispore, 257, 263 
Epittiemia, 231 
Equilibrium of Water. 168 
Equisetoce®, 35, 143, 368. 389 
Equisetinas, 362, 363, 382 
Equisetites, 369 

Equisetura, 11, 37, 80, 81,86, 88, 
110, 115. 120, 123, 128, 863, 368. 

Erect Ovules, 433 

ErjTot, 289, 295 

Erica, 510 

Ericaceae, 508, 564, 565 

Ericales, 508 

EricinesB, 508, 509 

Erigeron, 98 

Eriocaulooacese, 457 

Erodium, 543 

Erysimum, 437 

Erysipliace®, 140, 278, 339 

Erysiplie, 279, 383 

Erysipliei, 283 

Eryihroxylon, 544 

Esclischoltzia, 556 

Essence of Cinnamon, 63 

Essence of Wintergreen, 03 

Essential Oils, 62 

Ethiopian Lily, 462 

Etiolated Plants, 52 

Euastrum, 227 

Eucalyptus, 94, 524, 565 

Eadorina, 243 

Eufifenia, 523 

Euglena, 50 

Eunotia, 231 

Euonymus, 539 

Eupatoriacese, 516 

Eupatorium, 264, 516 

Eupodiscese. 231 

Eupodiscus, 231 

Euphorbiaceae, 76, 77, 425, 484 

Euphorbiales, 484 

Euphorbia, 78, 102, 150, 485 

Eupliorbium, Gum, 484 

Eurotium, 281, 285. 289 

Evaporation of Water, 167, 169, 

185, 191 
Evening Primrose, 61 
Everlasting Flowers, 515 
Evernia, 308 

Exalbuminous Seeds, 391, 437 
Excretions, 61 



Excoecaria, 485 
Exhalation of Water, 169 
Exocarp, 435 
Exogenae, 473 
Exospore, 34, 222, 342 
Extine, 34 
Extrorse anthers, 433 

Fagopyrum, 496 

Fajrus, 17, 150. 479, 564 

False Flax, 554 

False Raceme, 429 

Families of Cells, 65 

Farfugiura, 514 

Fennel, 520 

Fermentation, 212 

Fermentive Changes. 190 

Ferns. 123, 143, 155, 362, 370, 371, 

372, 373 
Fertilization in Angiosperms, 419, 

422 
Ferula, 520 
Fever Tree, 517 
Fibrous Roots, 165 
Fibrous Tissue, 74, 89. 106, 112, 

119, 123, 363, 368. 392 
Fibro-vascular Bundles. 106, 155. 

159, 352, 362, 367, 892. 407, 438 
Fibro-vascular System. 90, 106,343, 

359, 362, 438 
Ficoidales, 520 
FlcoidesB, 520 

Ficus, 94, 102. 489. 564, 565 
Field Bean, 475, 531 
Field Oak. 480 
Fig, 61. 62, 437, 489 
Figwort Family, 500 
Filament, 394, 418 
Filbert, 477 

Filices, 370, 371, 372. 373, 389 
Filicin®, 369, 382. 389 
Fishes, growths on, 257 
FlagellarieaB, 457 
Flax, 35, 181, 187, 188, 491, 543 
Flax Family, 543 
Fleshy Fruits, 435 
Flies, growths on, 257 
Floral Envelopes, 136, 155 
Floral Symmetry, 429 
Florideae, 53, 186, 271, 273. 835, 337. 

339, 340 
Flower, 342, 353, 891, 894, 417 
Flower-axis, 136 
Flowering Dogwood, 618 
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Flowering Plants, 203, 205 

Flowerletss Plants, 203, 205 

Flowers, Colors of, 53 

Flowers in darkness, 192 

Flow of Sap, 174 

Foeniculum, 520 

Foliage-leaf, 136 

Follicle, 436 

Fonlinalis, 360 

Fool's Parsley, 520 

Foot, 386 

Forget-me-not, 502 

Forked Cyme, 429 

Forked Cymose Monopodiam^ 140 

Forked Dichotomy, 139 

Formation of Alkaloids, 182 

Formation of Ice Crystals, 189 

Formation of New Cells, 36 

Forms of Cells, 18, 19 

Forms of Leaves, 146 

Forms of Roots, 165 

Forsytliia, 505 

Fossil CharacesB, 334 

Fossil Coeloblastese, 254 

Fossil Dicotyledons, 564 

Fossil Floridese, 278 

Fossil Fucacese, 269 

Fossil Gymnosperms, 415 

Fossil Helvellaceae, 289 

Fossil Hymenomycetes, 331 

Fossil Lichens, 310 

Fossil Monocotyledons, 473 

Fossil Protophytes, 219 

Fossil Pyrenomycetes, 295 

Fossil ZvgosporeaB, 242 

Four O'clock. 497 

Foxglove, 500 

Fragaria, 528 

Fragilaria, 227, 231 

Fragilarieae, 231 

Framework of the Leaf, 155 

Frankeniacese, 550 

Fraxinella, 540 

Fraxinus, 505, 565 

Free-cell Formation, 42, 47, 49 

Free Central Placenta, 434 

Free Oxygen, 179 

Fringe tree, 505 

Fritillaria, 460 

Frost weed, 552 

Fruits, 381, 426, 435 

Fruit Sugar, 62 

FruUania, 341, 351 

Frustule, 227 



Fucacese, 35,53.135, 186, 243,264, 
268, 269, 336, 337, 339, 340 

Fuchsia, 61, 93, 94, 102, 104. 522 

FucoidesB, 268, 269 

Fucoides, 269 

FucuB, 265, 268 

Fuligo, 2,10,188, 194,210 

Fuller's Teasel, 516 

Fumariacese, 555 

Fumitory, 556 

Funaria, 352, 360 • 

Fundainental System, 90, 123, 850, 
362, 363, 408, 438 

Fungales, 337 

Fungi, 13, 39, 53. 66, 66, 67. 86. 90, 
192, 204, 205. 337, 340 

Funkia, 13. 460 

Fusanus, 476 

Fusiform Cell, 19 

Fustic, 490 

Galactodendron, 78, 489 

Galanthus, 468 

Gall pea, 542 

Galium, 517 

Gamboge, 548 

Gamopetalae, 476, 497, 568 

Gamopetalous, 432 

Gamosepalous, 432" 

Garcinia, 548, 549 

Garden Balsam, 542 

Gardenia, 518 

Garlic, 61, 63, 458 

Gas Plant, 540 

Gasteromycetes, 323, 324, 338, 339 

Gaultheria, 510 

Gaylussacia, 511 

Geaster, 324, 326 

Geissolomeae, 484 

Gelidieaj, 277 

Gelidium, 277 

Gemmae, 344, 357 

Generalized Forms, 133 

Generating Spiral, 151 

Genetic Relationship, 203 

Gentianaceae, 503 

Gentianales, 503 

Gentian Family, 503 

Genuflexous Conjugation, 234 
Georgia Bark, 517 
Geotropism, 194, 200 
Geraniaceae, 542 
Geraniales, 540 
Geranium, 543 
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Oerm-cell. 3tl. 348, 363, 300. 420 
OerminKtIou of DicoiirledoDe, 474 
Qerminatioii of MoDocot;ledoiiB, 



(IcBTirriicoip. 4im 

Oifnt Puf!-b[ilt,S26 

Giant Redvond, 411 

Giant Silver Fir, 413 

QiK*rtiaes, 377, 37S 

Uillm, 503 

Oills. 328 

Qillyaower, 554 

flingM.4'ia 

Gingerbrcnd Fiilm, 463 

Ginkgo, 81. 30B, 40«,410 

Ginseng, 518 

GlodioluB, 468 

Glnnds. 137 

Glsndalnr HAira, 07. 180 

OiandDlar Scales, 07 

Gleditsdiia, 533 

OleLGhenia. 374, 376 

Gloiclleniaceie, 376 

Globe Amarsutli, 40G 

Globe Flower, 534 

OloboidB. S7 

OlcEQcapBft. 316 

Glosmlogj-ot AngioBpermB, 436 

aioxinia, 400 

Gluco6e,62. 180,181 

Glum ales. 45 J 

Olyoyrrliiaa. 533 

Glrphidei. 310 

Glypbls. 310 

ODBtacesE, 306, 401 , 410, 413 

GDetum, 413 

Golden Lily, 460 

Golden Itod, 51G 

Goinplionema, 239 

GomplioneniuceiE, 230 

UomplireQB, 406 

Goniditt. 217, 318, 219, 205, 801 

8OT 
Goadentacem, C12 
Gooseberry, 63, 64, 2BS, 436, 586 
Gordonin, 548 
GoBByplum, 430, 516 
Gourd, 39, 181, 533 
Gourd Family, 521 



04.130,333.435.433,473 

Uraniiimt..|>li.ini, 231 

RranuLise, 5.), .',6 

Orape, ti2, CI. 264, 384, 288, 537 

lJrupeMild«iv, 264 

Grapevine, 61 

Grapbldiacei, 310 

Graphis, 301,306, 310 

Oraases. 3,1, 93. 98. 103, 150. 187. 

105, 380, 293, 316, 823, 431. 439. 

436,464 
Grass Fauiily 453 
Gravitation nnd Geotropism, 104 
Great laurel, 5l0- 
Greenlicart Tree, 404 
Green Hellebore, 4C0 
Orevlllen. 4!) 
Rrindelia,5l(i 
Ground Clierriea, 600 
tlraundTisgue, 89. 133 
Grouping of i.ivlDji: TlilngB. 303 
Growing Point, 87 
Growlb of Cell-Walls. 28 
Guaiacum, 543 



Guav 



1.523 



Gnnibo, 547 
Gummy Subalances, 06 
Gum AcaciB, 533 
Gum AmmoDiacam 520 
Gum Arabic, a !, 533 
GuiQ Asarteiitla.SSO 
Gum Benxoin.505 
Gum Copal. 533 
Gam CanalB, 120 
Gam Eupliorbium, 484 
GamGaibaDum, 520 
Ouui Kino, S33 
Gum Lac, 400 
Gum OpopanaT. 520 
GumSlorai.505 
Gum Tntfriicantb. G3, 533 
Ganja, 488 
GuttaPercIia.78.506 
Gijttirnr.T, 548 
Guttiferales, 547 
GyalBcta, 309 

Gymnocarpous Lichens. 297, 308 
Gymnocladus, 533 
Gymnosperm^, 393, 568 
Gymnoaiierma, (10. 80, 85, 118. 138, 
801, 393, 437, 509, 570 
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Gyranosporangiutn, 314, 815, 817 
GjmDnstemium. 409 
Oynaodruus, 240. 433 
OyDOtcJuni, 411). 43Q, 133 
GypsopliUft, 500 
Oyrostomum. 3DD 
H&benarlH. 470 
HMkberry, 488 
Hsiuantliux. 171. 4C8 
Hrematdiylon, 5^1-1 
HsBiuoilornceiB, 467 
Hairs, 00. 137 



Hemerocallia. 139, 429, 460 



Urn 



HnteB 



Haioc 



. 505 



L,a85 



Ha,IontgEiB, 
UftlosaccioD, 377 
HBuunnelnceK, 020 
HamnmeliB, 520 

HttptogtepbantE, 331 

Haacbiech, 48S 

Huuptplasmn. 4 

Hauslnria, 258, STn, 817 

HautwUclit. 4. 1(1 

Httivtliorn, 428. 53T 

HbihI 187, 281 

Hazel Nut.4T7 

Head. 428 

Heads. Kacemoee, 439 

Heads, Spicate, 429 

Heatli. 5U0 

Hpatli Familj-. S08 

Heat-Baya of SpcMruni, 193 

Bedeoiiia. 407 

HedRra. 103. 129. 185, 1D4, 510. 564 

Helen ioideee, 514 



>ptio 



„ 5.17 



Ht^Iiantl 

Sellanthus. 63, 102. 151,284, 514 

Beliantkoldece. 514 

lle!iclirrsiim.5l6 

TiKlUoid Cj-me, 429 

Hel'icnid MoDnpodinm, 140 

Helicoid Syinpodial Dicholomy, 140 

Heliopelta, 331 

Heliopelie*. 231 

Heliotrope. 503 

Heliotropism. 193. 200 

Hellotropium. 503 

Helipterum. 515 

Hellebore. 563 

Hetleborua, 563 

HelminthoBtacbfa, 380 
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,-clic Fiov 
Hemii;iift. 377 
Hemloch, S20 
Hemlock Sptitcc. 154, 4U 
"H.'mp. «1, 188,433 
Henl)..i "" 



Hen 



1, 533 



Hepattca, 147, 187, 563 
HepatlcfD. 343, 361 
Heppia. 300 
HiT'Bndrous, 489 
Herd's (irass. 455 
Hermapbrndlte Flowers, 431 
Hernaiiiiii-ip. 4D3 
Hernloid Protruaiona. 80 
Hesperia,5S4 
HeterocjsU. 200. 217 
HetProJtrmeB?, 311 
H-'tt-rrecism. 314 
Helerogonoua, 435 
Heterunonniis Dimorphoua, 485 
Hi:'lero(;aiioiLs 'rriiiiorplioua. 435 
HeU-rouii,mu!. Flowers, 430 
Hr'ieroriierouA Licbena. 295, 801 
I!f teroa,.ort-,'i., 373. 383 
lletiTOBtvlM. 435 
HpteroUiL-riiiiti, 310 
Heucbera. 108 



Heve» 



n.i 



Heiraiidro__, _. _ 
Hibiacun, 647 
Hickory. 144. 158. 482 

llU-kory.mit,7a.482 

Ilieraoiatn. 150 

HilumotHlarrb,53 

HippomHiir. 485 

Hippuris, 89 

Holly, 94, 539 

Holly Family, 539 

Hollyliock. 547 

Homology and Analogy. 120 

Honio(imi'i-ou« Lichens, 395. SOI 

Honey, 421 

Hnoey Locust, 533 

Htineyguckle, 199.518 

Honesty, 554 

Hop. 61, 199, 383. 488 

Hop Tree, 542 

HordeuDi, 455 
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noreliouod, 497 

Horubeaiii. 477 

IIoraecUeBtnut. 58. 144. 420, 5;I7 

UoTBuiuiut, 408 

IloraeradiBb. 03, SM 

Uotlouia, ie<i 

llousel^ek, 5211 

HouHtonia, S17 

lloja. 01, Sfri 

HncklHberHes, 511 

lludsoula. S52 

KamiriacetP. 5Vi 

HumuluB, 103. 489 

S^Bclntli, S4. 103. 1C5. 400 

UTadntUus, 4()0 

Hydtium. 323. 3»0. :i3l 

Hjdm, SO 

HjdraltB. 473 

lUdratiftta. 5^(i 

IlydrocarbonB, 03 

lljdroclisridef , 473 

Hydrodyction. 03, 223 

Hydrogen, 175, I7U 

Hydropbyllacuffi. 303 

HydrolliyriB, 309 

Hyt;ru8copic Tiaaue, 1ST 

Hymeniea, S33 

Hyraenium, 378. 28G. 297, 383 

Hyineoophyllticeie, 370 

llymenophylhiui, IjTO 

Uymeuomycetes, 2S!), 323, 820, 33! 

339 
HyoacynmuE, 602 
Hjpericftce», filO 
Hyp«ricnm, 132,433,540 
Hvpliie, 194, 235 
HypliiBiie, 4G-1 
HypLomyceles. 33S 
Hypnea, 377 
HyiiDGHi, 277 
Hypo urn. 800 

Hypoeolyledonnry Bteiu, 404 
Hypoderma, 73, 124 
Hypodarmue, SaS, 330 
Hypog-yaoiiH. 4I]4 
UypnnnstT, 100 
Hypopliyaia. 434 
HyposyloH. 301 
Hyssop, 497 
HysaopuH, 497 

Iberia, 441. 534 

Icu Crystals, formation of, ISO 

Iceland Mo89, 30S 



304. 421. 542 
IncoiiibuBtible subHtunces, S9 
lucouipleta flower, 431 
Incumbent cotyledons, 437 
ludcliiscent. 435 
IndeteriniDate infioreacence. 423 
Indian Corn. 53. 60. 57. 5», 62, 70. 

106. 113, 114, lai, 1.W, 157, 16.% 

100. 187, 31S. 833. 451. 455, 533 
Indiau Turuigi, IJl, 428 
Indian Pipe, 511 
India liubber, 78, 4)53 
Indigo, 533 
Indigofera, 533 
Individual development, 304 
Indusium. 374 
In&oreaceuce, 437 
Innate Antbem, 433 
InBect agency in Pollinnliou, 431 
Iniectfl Kllltd by paraailic planta, 

204 
luteguiiiant of ovule, 401 
lutercalarv growtli of cella, 23, 

140, 246 
loterceliulnr canal, 114. 409 
Intercellular DtiaceB. 70, 00, 138, 

156. 107, 17!. 197 
Intercellular substance, 35,08 
Interfascicular cambium, 4(HI 
Intermediate tissue, 125 
Internal cellformation, 20, 39 
Internal structure ot Leaves, 155 
Inline, 34 

Intrafasciculor Canal. Ill 
Introrae antliara, 433 
lutneBuBception. 31,54 
Inula, 62, 510 
Inuline, 63, 180 
InuloideEc, 515 
louidiam, 551 
tpecscuanba, 517, 551 
Ipomoja, 14, 53, 70, 5il3 



Iridnc 



-.408 



Iris, 01,103, 157, 158, 4 
Iria Family. 408 
Irisb Mosa, 377 

Irou'Bark Tree, 52i 
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Iron Salts, 175 

Iron- weed, 51G 

Ironwood, 284. 477. 505, 530 

Irregular deliiscence, 435 

Irregular flowerd, 431 

Isatis, 554 

Isoetetp, 883, 887, 889, S81 

Isoetes, 382, 888, 403 

Isomerous flowers, 430 

iHonandra, 506 

Isosporeae, 872, 883 

Isosteinonous, 432 

Isthmia, 231 

Ivory Nut, 463 

Ivy, 98, 129, 165, 104, 519 

Ixora, 518 

Jack Fruit, 489 
Jalap, 502 

Jamaica Cedar, 540 
Jflmaica Ginger, 473 
Jamaica Bosewood, 505 
Japanese Wax, 535 
Japan Lacquer, 535 
Japan Lily, 460 
Jarool. 523 
Jarrali, 524 
Jasminum, 505 
Jatroplia, 484 
Jerusalem Articlioke, 515 
Jessamine, 505 
Joint-Firs, 410,413 
Jonquil, 468 
Judas Trees, 533 
Juglandacea?, 480, 504 
Juglans. 103, 480,565 
Jujube, 539 
Juncaceae, 457 
Juncys, 131 

Jungermannia, 150, 349, 351 
Jungermanniacea), 345, 347, 

358 
Juniperus, 17, 81, 410, 411 
Justicia, 499 
Jute, 545 

Kaki, 500 
Kale, 553 
Kalmia, 510 
Kapor, 547 
Kaulfussia, 879 
Kauri Pine, 413 
Kentucky Blue Grass, 455 
Kentucky Coffee Tree. 533 
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Khenna, 523 
Knigbtia, 491 
Kcelreuteria, 537 
Kobl Kabi, 554 
Kubne's Experiment, 9 

Labiate, 71. 132, 497 

Laburnum, 532 

Lace-Bark Tree. 493 

J^acistemacesst, 484 

Lacquer, 535 

Lactuca, 512 

Lactucarium, 512 

Lady's Slipper, 469, 543 

I^lia, 471 

Lsevulose, 62 

Lagenaria, 022 

Lagetta, 498 

Lagerstrcemia, 523 

Lambkill, 610 

Lamellae of Cell-wall. 68 

Lamiales, 497 

Laminaria, 268 

Laminariaceie. 839 

Laminarites, 269 

Lanceolate Leaves, 146 

Lance Wood, 561 

Lantana, 498 

Laportea, 491 

Larcb. 185, 412 

Larix, 81, 409, 411, 412 

Larkspur, 564 

Larrea, 543 

Lateral Buds, 143 

Lateral Conjugation, 234 

lateral Stems, 142 

Latex, 76 

Laticiferous Tissue, 67, 76, 106^ 

119, 124, 363,392 
Lathraea, 56 
Latbyrus, 532 
Latticed Cells, 17, 79, 111 
Lauraceae, 493, 565 
Laumles, 493 
Laurel, 493, 510 
Laurel Family, 493 
Laurelia, 494 
Laurus, 493, 564, 565 
Lavandula, 497 
Lavender, 497 
Lawsonia, 523 
Layers of Cell-wall, 34 
Lead -pencil Wood, 411 
Leaf, 136. 144, 197, 265, 869 
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LMif-tonui, IM 
Leaflet, 147 
Le>r-BUlk, 145 
Lear-Uasae, 155- 

l^can&ctidei 310 
LecaDsctia, 301, 310 
Lwaiior*. 300 
Lecaiiorei.809 
Lecidea, ;tlO 
Leddeacei.309 
Lecideel, 3tO 
Leek. 01, 459 
Left, To lliB, 1J» 
LeKnme.436 

Le^'uiuiuoBu;, 436. 581, 565 
L^unliDosiles,S(U 
Lejeuoia. 351 
LejoliHia, 274. 377 
Lemuiinc«e, 1139 
Leuioa, 16S 
Lemnacpie, 401 
LemoD. 64, 130, 133, 541 
Lemon Verbenii, 498 
liBunoQcea.', 508 
l^nlibulariflceir', 499 
Lei>tii«l3, 136, 632 
Leozitca, 331 
Leonia, 552 

Upldium. ISg. &IU,425,6U 
Lepidodundreie, 385 
LepidodendroD, 3H5 
Lepidophloios, 3S3 
LepidoelrobuB. 385 
Leptoglum, 205, 300, 309 
LeaeoiilB. 263 
Lettuce, 613 
I«ucBdendron, 401 
Leucobrjuni, 391 
Leiic:ojiim,468 
Lieuco])f>gon, 510 



WlBpol 



;. a39 



Lt^viT wood, 478 
Llalris, 439, 510 
Llbocedrua, 411 
Licania, 531 
LIcea. 311 
LklienaUs, S37 
LicliencB, 295, 337, 830 
IJcliena, 217,218,295,333 
Lieliiua, 300 
Uglit, 160. 100. 197 
Llgiilllcatioii,3S 
Liguuiu-vilffi, 643 
UkuIk. 383. 380 



505 
Lilac Bligbt, 140 
Liliacnt, 94, 43S, 458, 478 
Lilialea, 497 
LilJuin, 103, 460 
JJlj.Ol, 102.400 
Lily Faniilj. 458 
Lilj-of-iLe-Valley, 61, 480 
Lima Beau, S33 
Lime. 64, 541 
Unte Salts. 170 



LIllK 



.-, 545 



Limits of Twiiperaluri;. 184 

Liiuiioria, 498 

Linaceee, 543 

LiDaria, 318 

Linden. 146. 545 

LiodeD Faiuilj, 545 

Uneai; Leavex, 146 

Unen, 544 

Linn, 645 

Lioociero, 505 

Lioseed Oil, 63. 544 

Linum, 643 

Uparis, 471 

Uppia, 408 

Liquidunber, 636 

LJqaorice, 533 

LiriodendroD. 72. 85, 563. GC4 

Litchl. 537 

LitlioBpernium. 421, 430 

Litmu-', 308 

Live- forever, 530 

I,i»re-leaf, 526 

UveOak.470 

LIver-ienf, 187 

Liverworts. 01, 841, 843, %11, 356 

Loaeaceie, 523 

lobelia, 511 

Lobellaeen, 77, 611 

Lobes o( Leaves. 14T 

Loblolly Ba,v, 548 

Loculicidal Dehiscence, 435 

Locust Tree. 01, 532, 533 

Lodolces, 4U5 

Lojraniaceie.-503 

LoK'vood, 533 

Louibariiv Poplar, 487 

J»iiiMil, 430 

Lomenlaiis. 377 

LoDgan, 537 

LoDg-Uuwcred Lily, 400 
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Long Moss, 47 

LongitudiDal Tension, 201 

Lonicera, 518 

Loranthaceae, 477 

Love Flower, 400 

Lovc-in-a-Mist, 564 

Lucerne, 166, 532 

Luffa, 522 

Luuaria, 554 

Lupine, 58, 59, 532 

Lupin us, 582 

Lupulin, 488 

Lyclinis, 550 

Lyclinotliamnus, 834 

Lycium; 602 

Lycogola, 10 

Lycoperdacese, 889 

Lycoperdon, 824, 825 

Ijycopersicum, 500 

Lycopodiaceie, 80, 123, 883, 884, 

889 
LycopodinsB, 362, 882, 889 * 

Lycopodium, 81, 112, 121,128, 150, 

882, 884, Sai 
Lygodium, 874,*^877 
LyBilonia, 584 
Lysiiiiacliia, 50(? 
Lythraceai, 522 
Lytbrum.528 

Mace, 494 
Madura, 102, 490 
Macrocystis, 268 
Macrogonidia, 219 
Macrosix)rangia, 373, 882, 380 
Macrospores, 862, 871, 873, 881, 

382, 886, 389, 403 
Macrozainia, 410 
Macrozoogonidia, 223 
Madder, 518 
Madeira Vine, 495 
Madrona, 509 
Magnesia Salts, 176 
Magnesium, 175 

Magnolia, 426, 437, 561, 564, 565 
Magnoliacete, 561, 565 
Magnolia Family, 561 
Mahogany, 524, 540 
Mulionia. 559 
Maize, 455 
Malaxidea?, 471 
Mttlaxis, 471 
Malay Apple, 523 
Malic Acid, 64, 182 



Mallotium, 301, 806 

Mallow, 144, 147, 547 

Mallow Family, 546 

Malpighiaceae, 543* 

Malva, 85, 547 

Malvaceae, 98, 546 

Malvales, 544 

Mammea, 549 

Mammee Apple, 549 

Mamillaria, 151 

Mancliineel Tree, 485 

Mangel Wurtzel, 495 

Mangifera, 535 

Maugo, 535 

Mangosteen, 548 

Mangrove Tree, 624 

Manihot, 484 

Manilla Hemp, 472 

Manzauita, 156. 609 

Manubrium, 831 

Maple, 77, 14j5. 147, 187, 284, 686 

Maranta, 473 

Marattia, 379 

Marattiacese, 363, 872, 378, 880 

Marphantia, 14,344, 847, 848, 861 

Marcbantiacese, 91, 850 

Marigold, 514 

Marmalade, 506 

Marrubium, 497 

Marsilia,881, 382 

Marsiliaceie, 882 

Martynia, 98, 197, 499 

Marvel of Peru, 497 

Mastic, 535 

Mastigonema, 218 

Mastigonia, 281 

Mate, 540 

Mathematical Gymnastics, 152 

Matthiola, 554 

Matisia, 547 

Mauraudia, 500 

Maximum Light, 191 

Maximum Temperature, 184 

Mayaceae, 457 

May Apple, 437, 559 

Mayflower, 187, 510 

Meadow Grass, 166, 185 

Meadow Saffron, 460 

Meconic Acid, 182 

Medicago, 582 

Medullary Rays, 408, 449 

Megalospora, 298 

Melaleuca, 150 

Melambo Bark, 485 
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HeUmpMm, Sti 813 
Uel&Doapermef , 26S, 337 

Melaapilea, 310 
Helnslomacfte, 5S3 
HelU,940 
MoliaceK, 540 
Meliiuitlieee, 53.5 
Melicocra, 537 
HelobeBi&c£», 339 
Melon. S22 
Melosita, 231 
MeloBirete, 231 

Members of the Plant Body, 1 
MeDtspermacex, 500 
Meniapcnnum, SCO 
Mentha, 497 
Menziea* Spruce, 413 
Mericarp, 436 
Merismapedia. 316 
Meristoni. 86, 168 
MeroiyloD. 533 
Mescal. 468 

HesembrjaDtbeinum, $20 
Meaocarp, 435 
MesocsrpciG. 335, 241, 243 
MeMCBrpiu.235. 338 
Metaspermie, 3Q3 
MetsstasJa. 62, 179, 186. 193 
MierasleriBa, 227 
Micrabacleria, 313 
Micrococcus, 213 
HicTOSooidU. Z\d, 30t 
Micropjle, 301. 419 
Hicroaplicpra, 381. 283 
Microsp<iraii);ia, 3T3, 363. 386, 

403, 418 
Micruepores, 363, 371, 373,381, 

386,389 

Mignnnelte, 423, SSS 
Mikauia, 516 
Milden. (jrape, 3M 
Milkweed Family, 503 
Mirnnsa, 197. 1U8, 934 
MlmoBeie, 533 
HI mom Lea, 565 
MbnuliiB, 197, 500 
Hibimum Ligbl, 191 
Hioimura Temperature, 181 
Mint FamilT. 407 
MIrabilis, 497 
MiBiletoe, 53, 94, 182, 477 
Mietleloe Fatnily, 477 
Mkella, 106 
Mitchella, 517 



Miied InBorcMxnoe. 4S8. 439 
Moiom, 353, 360 
Mock OraDge, 53S 
Hod«s of Braocliinr, 139 
Moloculea of GeU-waU. 88. 107 

:>foiiuao,5io 

Mooadelplimut. 433 
Monnud rolls. 432 
MooarlbrDdai-tylea, 834 
Honera, 15, 207 
MonimiBCeie, 494 
:MoDizia, 520 
MoDkey Flower. 300 
Motikpy I'ot, 531 
Monkaiiomi, .'iG2 
Mon oca rpf liar T, 433 
Mr>noc1iamuai,'420 
SlonocUlaraydeoni, 431 
MonocliDous Flonera. 431 
MonocotTledonea. 303, 451, S68 
Monocotjladous, 83, 93, 123, 148. 
lot, 318. 391. 416, 451, 969. «n 
AloQoc.Tclic, 4;)0. 432 
MoDCPCious. 249, 4:il 
Mnnogjutecial Fruits, 436 
AIonugVDDus, 433 
Monomeroas, 430 
MonopetalouK, 431, 432 
MoDopodial Brancliitig. 13I< 
Mnoasepoloua, 431. 433 
Mniiosymmetrical Flowers, 481 
Monotropa. 192.511 
MoDotrope^, 508. SIO 
Monterey CypresB, 411 
Moonsewl, 500 
Mooaewaod. 493 



MoraTre 
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MoracfM?, 488. 563 
Morchella, 389 
Morel, 389 
Moringen. 534 
Moruing Glory, 53, 199, SOS 
Morphia, 183. 556 
Morpliulogical KeBemblaaceB, 209 
Morphological Unit, 20 
Morpliology, Special, 203 
Morus, 490 

MoBBM, 46, flfi, 93, 137, 143, 145, 
155, 104, 309. 341. 843, 351, 883 
Motlier-cellB, 39 
MoaldB, 194, 235. 385. 288 
Monntftin Ash, 64, 201 
Monnlain Bar. $48 
Moontafn MabogftDT, 530 
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MoTetneut o[ W^ter, 173 
Movements due to Eiteniftl Stii 

ull. 197 
Movements of Natation. 190 
MoTemcDls of Pltuita, 19S 
Movements of PioloplMin, 
MovementB of Torsion, 2O0 
Mncilsfce. 35 
Mucor. 213, 236. 341 
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lilucormi.aSS. S4a.336 

MulileaLieriila. 45.'^ 
Uulberrj.ei, 437.490 
Idulberry Family, 488 
MulleiD. D8, 500 
Mullein Pink, 5S0 
Miiltiloculur. 433 
Mumniy-clutli. 544 
Mnaa, 473 
Hu^. 473 
Husci. 343. SSI 
HDBcltes. 300 
Muahronm, 328. 830 
Musk Tree, SID 
MuBianl, 63. 98. 436, 554 
MutLsiacttF. 513 
Mycelium, 233 
MycetsleB, 337 
Mycodema, 313 
Myco]«)rui[i, 310 
Myoporioem, 493 
Myosoliii. 503 
Myrica, 487, .'S64 
Myricaceip. 4S7, .■i64 
UyriBlioi, 4U4 
Myristicaceic, 491 
Myrrli, 540 
MyrsinacHip. .500 
WyrHipliylliii.1, 41)0 
Myitaces, 4.25, 523. 666 
Myrtalea. 523 
Myrtle Family, B33 
Myrtle (Trailing), 504 
Myrtle Tree. 534 
Myrtua, 534 

MyxomyceteF. 6, 10. 11. 15. 21, 86, 
44. 5'J, GO, 170, 178, 207, 836, 340 



Naked flowera. 4!tl 
NarciBaales, 467 
NucissuA 61. 468 



Nasturtium. 943, 554 

Naviculo, 330 

Naviculex, 230 

Neck-cells, 402 

Nectandria, 494 

Nectar, 431 

Ncgnttive Heliolropism, 198 

Ntguodn, G3fi 

Nehimbium, 131,558 

Numalittcete. 333 

Nemiilioii, 374, 277 

Ni:mop)iila, 5U3 

Neottieff, 470 

NepcQtiiBceiB, 483 

NepeiilliHleB, 4H3 

NepentUL-a, 183, 4%, 557 

Nephelium, 637 

Nei>liroina, 309 

Nereocyeiis, 208 

Nerium, 604 

Nettle, 11.491 

Settle Fninily. 490 

Neutral Flowers, 431 

Nkotiaaa, 503 

Nicotine. I83 

Niffella, 5G4 

Nifriit- Blooming Cereaa, 520 

NifTlitaliadi' Family, 600 

Nipacete, 463 

Niwlla. 17, 300, 333 

Nileileffi. 333 

Nitrates, 170, 180 

Nitrogen, 175, 180 

Nii7.8cliift, 331 

Nocturnal portions of leaves, 199 

Norfolk Island Pine. 413 

Norm and IB a. 310 

Norway Spruce, 413 

Nostoc, 37. 306, 217 

NoBlocaceip, ,'w, 316, 305, 306, 888 

Noteliea. 605 

Nucleoli, 16 

Nucleus, 16, 300 

Number of Species, 566 

Number of Stomata, 102, 103 

Nuphar, 131 

Nut. 4"" 

Nut ■ 



I, 109 



Nul?«ll», 479 
Nutlets, 438 
Nutmeg, iU 
Nutmeg Family. 494 
Nut-oils. 483 
Nu( Pine, 412 
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Natriiion of PamatPfl. 183 
Nntritioo of Protoplasn], 180 
Nutrition of Sapropbytes, 183 
Nttx Vooiica, 5a3 
KjeUginacee. 497 
Njmpha^ 131, 558 
Njmpbnaceae, 128, 425, 557 
ISjam. 519 

Oak. 64, 147, 172. 284. 421, 436, 

479 
Oak FamU J, 477 
Oat. 56, 58, 59, 166, 316, 818, 322, 

323,455 
ObloDg Leaver, 146 
Ocluiaoe», 540 
Ochroma, 547 
Oetandroofi. 433 
(Edogoniacese, 269, 271. 339 
(EdogoQieae, 246. 269, 336, 337 
(EdojiToniam, 10. 22, 42. 51, 250 
(Enochera. 11, 98. 418, 522 
Oidium. 284 
Oil. 62. 129 
Oil^:ake. 544 
Oil of Caraway. 63 
Oil of Juniper. 411 
Oil of Lavender, 497 
Oil of Lemons, 63 
Oil of Peppermint. 497 
Oil of Rhodium, 502 
CHI of Tliyme. 63 
Oil of Turpentine. 63 
Oily Matter. 170, 181 
Okra, 547 
Olacales. 539 
Olacineae. 540 
Oldfieldia, 485 
Olea. 102. 505 
Oleacesp, 504. 565 
Oleander. 94. 504 
Olearia. 516 
Oleaster. 492 
Olibanum, 540 
Oligomeris. 552 
Olive, 505 
Olive Family, 504 
Olive Oil, 62, 5a5 
Ompbalaria, 306. 309 
Onagracese. 61, 523 
Onion. 61, 63, 77, 93, 199, 323, 458 
Onobrychus, 532 
OnygenesB, 338 
Onygenaceae. 339 



t Oogonium. 24a« 
Oo5porp, 46. 56. ^4;$. d6S 
Oueporne. 205. 213. 269, »S. »?» 

339, 568, 569. 5?[> 
Oospbere^ 45. 243, liOT 
Ope^rapba. 310 
Opegrapbei, 310 
Open Bundle, 121. 443 
Opening of Flofrere, 199 
Operculum. 355. 360 
Opbioglossaceit. 3n, 873, STI. SSI. 

389 
Opbio^lossum. 80, 880. 881 
Opbrydev, 470 
Opium, 78, 556 
Opium Poppy. 182, 556 
Opposite Leaves, 149 
Optimum Ligbt, 191 
Optimum Temperature, 184 
Opuntia, 150, 520 
Orange, 130, 132. 541 
Orang Lily, 460 
Orchard Grass. 455 
Orcbidales. 468 
Orchidacese, 469 
Orchids, 137, 433, 469 
Orchil. 308 
Orchis, 470 
Ordeal Poison, 504 
Organic Acids, 180 
Organic Compounds as Food, 176. 

178 
OrgaiM>geny of tlio Flower, 436 
Orobanchacea?, 500 
Orobancbe, 56 
Omithogalum. 461 
Ortbostichies, 149 
Oryza. 455 
Osage Orange, 490 
Oscillatoria, 37, 67. 217 
OscillatoriaceiB, 217, 338 
Oscillatoriae, 53. 55 
Osmunda, 81, 377 
Osmundaceie. 377 
Ostrya. 72, 477 
Ourari. 503 
Ovary. 391. 417, 418 
Ovules, 136, 137, 390. 403. 419 
Oxalic Acid, 64, 180. 183 
Oxalis, 197, 435. 543 
Ox Eye Daisy. 514 
Oxidation in Metastasis, 179 
Oxidized Essences. 63 
Oxygen, 175 
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Fsonia. 426, 564 

Palisade Tiwue, 156 

PbIIutuh, 565 

Palm, 410. 443,463, 473 

Palmaceie, A25, 463 

Palma Cliiiata, 4S1 

Palmalen. 462 

pHlraalely^^ompouodLeavfts, 148 

Pal inalelj -lolled Leavea, 147 

Palmellaceie. 51. 319, 306, 839. 340 

Palmelto, 46S 

Palm Family, 463 

Palm Oil. 63, 404 

Palm Wine. 464 

Palmyra Palm, 465 

Panama Hate. 463 

Pandanaceffi, 463, 473 

PandanuB, 463 

Pandorina. 10, 221, 342, 244, 386 

Panicle, 42!) 

Panicled lleada. 429 

Panicled Spikes, 439 

Panicum, 08 



PaDnarii;i.30O 

Panay, 551 

Papaver, 556 

Paparernceai, 77, 119, 556 

Papaw, 533, 561 

Papayacea;( = PaSHifloracero), 119, 

533' 
Paper Mulbfirrv. 40O 
Paiiili™acea.>,5Bl 
PappuB, -513 
PapyriiH, 4.17 
Parajjuny Tea, 540 
ParanliyseB. 3SS.21)3, 353 
Paraaite.53. 170. 178. 182, 190, 192, 

350, 370. 4l(J 
Paraflites. Boots of. 1;]7 
ParaBticliies, IS! 
Paratoaic Moveuipnii'. 186 
PHrencliTma. 18. 03. 00, 106, 119, 

134,343.351, 303.303 
Parifttales, 551 
Parietal Placenta, 431 
Parietaria, 150 

Parmelia, 296. 298, 301. 300, 309 
PamiBllacel, 308 
Parmeliei, 309 
Paronycliiese, 494 
Parsnip. 166, 187, 428, 519 
Partridgo Berry, 617 
PaBBitlorm 533 



Pasfllfloracea', 523 

Pass! tlo rales, 530 

PasBioii Flower Family, 528 

Pasitur'B Solution, 314 

PaEtinacB. 519 

Pagtare TliiBile, 514 

PaiilllnlB,537 

Paiilownift, 5(lO 

Poa, .'(6, 58. 09. 149, 187, 188. 384, 

436.531 
Peach 63.435,530 
Peanot. 533 
Pear. 527 
Peat MoRRes, 857 
Pecan Nat, 483^ 
Pectin, 63 
PedaliaceEB. 499 
Pediastruui, 65,221 
Pelar;;oniuin, 543 
Peltigera, 30G. 309 
Peltigerei. 300 
PeoEPacele, 484 

Penidllium, 215. 338, 385, 886, 289 
Pennyroyal, 497 
Pentacarpellary, 433 
Peul acyclic, 430 
Penlanieroii3, 430 
Peiilnndroiis, 432 
PcntHphtnlous, 433 
Peiitni^epalovis. 433 



Pcnts 



500 



Peony. 68, 504 

PeperomiH. 483 

Pepo, 4M 

Pepper, 483. 5(i! 

Pepptr Family, 433 

Pepper Grass. 554 

Peppermint, 487 

Peppers, 501 

Pepperworta, 373. 381 

Peppridge. 510 

PeriHntli.g49, 418, 431 

Periblem. 162 

Pericambiiitn. 110. 114, 162, 16* 

Pericarp, 273. 275. 43B. 435 

Periclnptiuni.343, 346 

Peridiiim. 313. 334 

Periftynoiiii, 431 

Perilla, 408 

Pi-riplooa,503^ 

PeriBporiacea>, 273, 278 

Peristome, 360 

Peritheciiim (pi.— ».). 281. 289, 397 
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Pcrlffliikk, 33. 504 

PtTiiiHinint Tiwues, 86, U4 
Peroiiospora, ihH. 2U 
Peroiiusporace.T. 830 
Pi'TOiioBporeie, 48, 358, 200, 317, 

ai7, 34« 

Peraw, 404 
Penlinmon, .500 
Feraonales, 403 

PeriusDrin. 2!I8, 300 

Petuviiin Bnrk, 64, 183. 517 

PeUl. 417,430 

PetalusK^niiD. 533 

Petiole. 145. 300 

Petania. SB. S0& 

PeTiaonnulit.277 

P«i». 270.371, 360. 288. 380,291. 

SS7, 30t. 33». 330 
PUscelia, .Wa 
P1ia9ldluiu,20.'i 

Pliieosporeic. SGS, ZttS. 300, 337, 330 
PUIlns. 324. 325 
PliBtierogniuia. 204. 205. 380, 508, 

500. 570 
Plinufmgnins, 11, 40, 40. 50. 00. 73. 

74. 70. 83, B7, 01). 03, 100. ISO, 

123. 137, 140. IBl, 104. 205, 370, 

284, 310, 317, 389 
PhHBcaceK, 355, 3.W 
Pliascutil 3-"i8 

riuiHBolu«, S3. 475, 531, 533 
Plieamuit'H Kyu, 504 
Phplloilendron 543 
PliHlloKeii, tSa 
PUilodelphus. 103.520 
PUlljdrea;. 457 
Phleum, 455 
Plilot'm. 118, 407 
Phlox, 503 
Pboiiiii. 405 
PIiririLdcndroii. 51, 477 ' 
PUoBpliBteii, 170 
Phoapliorus, 175 
FlirnKHiiUliini. 314,315 
Phycocliromncfffi. 340 
Phycocjanine. 316 
Pbycoiuycea, 34] 
Pliycouiycetes, 8;)S 
Pkycnxantliinti. 21G. 337 
Pliyllttctlola, 281,L>83 
PliyllncladuB, 410 
Phylloeyanino, 53 
Pliyll.>Sl"ssiini, 3S2. 885 
Pliyllome. 134, 13(!, 243, 271 



PliylloUilB, 140 

Plivlloianthin«,53 
Pliysalis, 500 
PliysiLriiiu,2IO 
PliysclH, 300, 300 
Plivsiol apical Ciiil. 20 
PliyBocfttymiiitt, 523 
Pliyaoiiij'ittea. 333 
Pliytelepliii, 403 
PliytelepliSbifie. 463 
PliyiolBcci.4U7 
Piivlolni-cncfiL', 497 
Plcea. 151.400.411,413 
Pie Plant. 407 
PlgeoD Pea. .US 
PireorhlKa. 150,374, 424 
PHeuH. 338 



Ptlul 



I. 381, I 



Pimento. ,'123 

Pinang, 400 

Pinckiieya, 517 

Pine. 04, 412 

Pineie. 41 1 

Piue-apple, 62, 471 

Pioe-opple Family, 471 

Pinguicula, 500 

PlnUo-iiOil, -184 

Pink Family, 519 

PintiHlply-fOHipoiiiid T^uTcs. 148 

Pinnfttelv lobed I/tavr-B, 147 

Pinnala VL-iinli'Hi 14.^ 

PinuH, 34, CO. 85 103. 151. 305^ 

307,400. 411,412, 415 
Piper. 483, 501 
Plperacps, 435. 483 
Piperales. 48;l 
PipHiiHBwa. 510 
PiptocephaliB. 238. 241 
Pirus. 72, 75. 8S, 103, .'(37. 504 
Pistacia, 5W 
Piatacbia Nut. .^35 
Piuti]. 410. 4^3 
PlalilitttB Flowers, 431 
PiBum, 03. 531 
Pitch. 412 
Pitelien, 130 
Pitcher Plant, nsd. 557 
Pith, 124, 28 200, 301, 408 
Fits DC«llna1ia. 24 
Pitted VesBela. 84. 113. 303 
Pllloaporaceie, 551 
PittOBporam, 551 
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Placentn, 410. 483 

Placodium, 300 

PUgtfintliufl. 547 

Plana Tree,487 

Plane Tree FBmtl;, 487 

PlotaTOMff. 48T, 565 

PIntftnuB, 11)3. 4S", 5M, 565 

Plal;)r<^plii>, ^IIQ 

Platjzoius, 376 

Plaiitan^DBCi-^, S07 

PlanUgo, 106, 507 

PlaotnlD, IWJ. 428. 4T3. 507 

Plaotain FbdiMv, 507 

Plant Body, 133 

PlanlCell, 15 

Plant Food. 173 

Plasmodiuiu tpl— n) <>> SOT 

Plectoaporn, mi 

Plerome, IGl 

Pleurucarpee. 350. 3(10 

Pleurocarpua. Sas 

Pleurosigma, 230 

Plum, m, 140. S02. 420. 530 

PlunilmglnaceED. :KJ7 

Flambsgo, 508 

Plumule, 1S6. 386, 404, 474 

PbycoerytliTJuo, a 70 

Poa, 270, 455 

Podisoma, i»ee Gymnosponngiu 

PoducarpuB, 40U, 410 

Podc^DLum, 565 

Podopbylliim, S.-SO 

PodospliierB, 371, 381. 3S3 

Pojronatuin. 330 

Poison Hemlock, 530 

Poison Wy. 105. 516, 535 

PoisoD Oak. 53.1 

Poison Snmach. 535 

Poke-berries, 73 

Poke- weed, 407 

PoleBeao. 188. 531 

PolemoiiUceip. -503 

Po lemon ial SB. .'iOO 

Pol^monliim 503 

PoliftiiUiea, 401 

Pollen, 34, 46, 136. 380. 417 

Pollen-aac, 394. 418 

PoUbd Tube. 47. 391 

Pollination, 430, 431 

Pollinia, 503 

Polyactis, 2SS 

PolyandrouB, 433 

PolynnlUiiB. MIW 

Polynrilirodiictvlie, 334 



Polycarpelliiry, 433 
Pc)lygal», .Wl 
Poly«alac4!ir, SM 
PolyRHlaltB. r>m 
Polyjpiuioiis Ftiiwii™. 431 
PolvgDiiacea!, 01. 406 
PclVKODum. 323, 400,497 
PolVdyntecial Fruita, 437 
Poiybedral Cell. 10 
Polyidea. 277 
Polypetalie, 470. 518 
PolyjietnlouB. 431,438 
PoiyiiodiacpiD, 377 
Polypodiiim. 100, 377 
Polvporl.S4l 
PolTporites, 331 
PolyiHiruB. 338, 330. 831 
PolyHppalcms, 431,483 
Polysipbonia. 277 
PulysiplionidKa. 278 
PolyBviniuelrical Flowers, 430 
Pulylricbum, 130, 352, 350, 300 
Pome. 436 
Fonieie. 527 ■ 
PaiiiHgranate, 5S3 
PoudweedB, 460 
Pontedernce*, 457 
PouteilernleB. 457 
Porcupine Gratis, 157 
Porllandia, 518 
Poplar. 428 
Poppy. .'BU 



PopiiluB, 102, 143 
Portulaca. 197, 304, 549 
P.irlularacea!. 510 
l-otamnlea, 400 
PoUninirelnn, 31. ISO 
Potash i^llB, 170 
Potassluni, 175 

PoUto, 50, 58, 106. 181. 187, 500 
Potato FuoicuH, 204 
Polentills. 304 
Poteulilliip, 538 
Prickles. 137 
Prickly Asli, 127,512 
Prickly Pear 530 
Pride of India Trep, 540 
Primary Bundle, 131 
Primary Cell-wall. 35, OS 
Primary Cortex, 408 
Prjmarv Merislem. 88. 83, 80, lOB 
121, 138, 144.161 
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Primiry Root, 139 

Primary S(«m. 140 

Primary Wood. 40G, 406 

Primlue. 410 

Primurdiiil ntficlf. 5 

Primrose, 94, 98. 10!, SOU 

Primrow Family. 500 

Pritnulii, 94. 98, 104. 506 

PrimuUceiE, 600 

PrimiilaU-s, 500 

Prioee'fl Pine. 510 

Principal TiBsiips,09 

Prio^dlieimla. 350 

PriMoallc Celt, 19 

Privet. 505 

Frocanibium, 131 

Pto-embryo, a!3, 841, 801, 433 

PiOKresMTe UJviaion, 49 

Promycelium, 311,330 

ProBcncIiynia. IS 

Prounicebn, 15 

Prolea. 4U1 

Proleaccffi, 401 

ProUTandrous. 43-1 . 

Prolcro(ryiiou", 431 

Prolliallium (i>l.— a), i»l, 380. 403, 

418,430 
ProtococcuB, 8Q, 87, 05, 183. 310, 

231,807 
Protodennw. 310 
ProtmweriBtein. 8U 
Prolomy coles, 'iSH 
Protoiuysn, 15, 30T 
Froionema (pi. — uta], S41, 356 
ProtoiiUyln. 205. 200. 800, 335. 330, 

508. 5U0, 570 
Protopliylea, 300 
Protoplftsm, 1. 04, 100 
Protoplasiu-Sac. 5, 1 j 
Prololuila, i\r> 



ProK. 



.. 207 



Pruncie, 530 

Prunus. 102.103.530,66. 

Pseudolarix. 40!) 

PBeudopiidiam (pi. — a), 8, 
Pwudu-Kaplilditw, 230 
Pspiiditsporps, 3i;i 
PseiidulHUif". 411 
PBldium, .W3 
Pflilolum. ^ai, 385 
PliBroiyloti, 5^ 
PtBlea. 543 



Pterlilopliyta, 20), 335, 301. 5C8, 

ana. a7o 

PteridopbytM. lO, 40. 50, 72, 74, 
80. a2. 88. 00. 02, 106. 121. 137, 
140. 161. 164. 361. 380, 418, 437 

Ptcris. 73, 80. 81. 85. 83, 107. 110, 
111. 300, 377 

Plerocarpus, 533 

Plerucaryn, 5G5 

Pterophyilum, 410 

Pucciuin, 39, 313. 316 

Pi.ff!3all,;m. 3i6 

Pulque, 468 

Pulse Family, 531 

Pulu, 3" 



Pulvi 



I, 197 



Pumpklu, 29, 08, 187, 200, 436, 

437. 533 
Punica, 533 
Punctuni VetreUtioniE, 87, 138. 140, 

144, 140, 424, 411 
Purslane. 03. 549 
Pycnidia, 281, 393, 290 
Pycnidiospores. 281. 2B4 
Pyrenaatrum, 310 
Pyrenouiycetes, 289, 205, 309, 338, 

330 
Pyrrniila. 310 



Quadrilocular, 433 
guandans' Nut, 470 
tjua«sia, 540 

478 



yuercilron Oak, 480 
guercQS, 17. 85, 150, 470, 564 
Queruales. 4TT 
<luitlajn, 339 
Qulllsja Dnri:. 529 
UuiJIaJeiE. 629 
Quillworls, 387 
<Juince, 35. 149. 537 
yuinla. 04. 517 
Uuiniu Acid. 64, 183 
Quinine, 517 

Raceme, 428 

Radial Bundle. 113, 302, 393 

Kadiately-compouuil Leaves, 148 

Batliattly.labed UaTea. 147 
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Badltte Veoation, 145 

Hodicle, 404, 474 

iLidiBli, 08. m^ 

Rnffleeia, 270. 482 

]![ilHeaiBceff>, 370.483 

]{agn'eecl, 515 

llalarall. I?^ 

ItauialJau. 307, 303 

Haraie, 401 

ItaniosG Ceil, 19 

ItamJes, 4G(i,'557 

JianuncuIttCBiE, 281, 838, 425, 487, 

503 
Hanunculua, 14, 117, S«4 
Jtapatev. 457 
Uape, 554 
Baphanufl, 150, i54 
Hapliidcs, Q!l, 01 
lta|]|ii(iicie, 230 
RaapLerrleB. 01, 437, 520 
liatLiiu, 4(!>> 
Kuya of Different RefrsDiriblUtv. 

181 
Becepiacle. 3B1, 340, 370, 381, 417 
lied Bay. 404 
Ked aover, 100 
Red Currant, 520 
Htd-Hot Poker Plant, 401 
Red Lily, 400 
HmI Oak, 480 
Red Pine, 413 
Red RuBt, 30, 316 
Ited Sandalwondl 5S3 
Red Seaweeds, Gs. 273 
Red.Snoir Plant, 185 
Red Top, 455 
ReducM'd liiiiidleB,121 
Redwood, 411 
HeRular Flowera, 430 
Reindeer Moss, 800 
Rejuveneacence, is,. 47, 229, 247 
RLlalioiia of CaUlome, Phyllonie, 

etc., 135, 138 
Keliuioualo Exleninl Aj,'eiiis, 184 
Reproductive Colls, 47 
Reseda, S53 
Reaedacea;, 553 
Ueaerve MaterW, 181, 187 
ReservoiraforKecrell.ma, 120 
llcBid-ual Products, 01 
Resin, 63, OS, 120 
Kesiu (.'aDalH. 133 



Res 
Restiaceie, 457 



^00 



RtBting Spore, 318, S30 
Resting StaKe, SOS, 213 
ReauiiB ot Meir '- ■'~ 



llesui 



nPlii 



t, 55S 
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ReticuUria. 31 1 

Reticulated Tliickeninc, S 

Heticnlated VeueU, 83, 1 

lietmaaporB, 411 

Rlmbdonenin, 231 

Itiiodanlliv, 515 

Kliodareie Oil 

Kbamnncete. 538. 53S 

Uliac 

Rbeam, 71. 400 

Hbexia, S23 

Kliizo<»r|.e;c, 370. 371. 873, 878 

381. 380 
libizocurpH, 39 i 
Riiieoids, 343, 351, 361 
RliiaopLora. 534 
RliizoiibDraceie, 531 
Riiizusalenia, -231 
Rliododeudroii, 510 
Rliodoiiieliiceie, y30 
Ifliodouit-lete, 377, 278 
RliodoHpenneiB. Sa7 
Kbodjmenia, 277 
Ebodviuc'iiiea.. 377 
Hljolcnl'plienin, 230 
Kbuliarb, Ul, 04, 400 
Hbu?, 150, 105, 535. 605 
Bhytlsma, 293 
Ribes, 103, 526 
Kiccia, 346, 348, 310 
HicciflCi-j? 350.301 
Rice, 56, 50, 455 
Rice Pn|ier. 519 
Uidiardia, 40'i 
Riciniia, 09, 8>, 115 118 120, 475, 

484 
RiKa Fir, 413 . 
Rigbt.totbe, 10!) 
Kiug. 82S, a25 
Hir^dVesselB, 8:1,113 
Rlngless FernF, 873, 378 

llinndina, 309 
Ripening of Seeds, 63 
liivulariaceic, 217, 338 
KivulariH, 200, 218 
liobinia, 17.61, 150,533 
RcNxella, 308 
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Rocliftft. 14M. 




Samower. 313 


liMktit, 5H 




Saffron. 408 


Boek-weed«. 269 




Sage, 498 


Root, 134, 13?, 150, 


187. 190.191, 


Sage Brush. 614 


S43, 205, 302. 374, 


404.434 


Sagodm, ;!h1 


noot-cap. 159. 101. 874, 404 


ftLL-iLiBrift, 13t, 467 


Ro'it-liairs, 19, 93. 


37, 101, 843, 


Sago, 41U 


aai.aoi.aoT 




Saso Palm*. 400 


Bnol-prcBSiim. IT3 




Sagueraa.460 


liools RB Slorcliouscfl 


IW . 


SaguB, 406 
8arep.4T0 


Root Stock, ISO 




Koaa, 537 






KoMceBB. 04. 150. 43. 


, 537. 603 


Salisbnria. 410 


Ho.»le». 52* 




Sails, 4SU. 501, 563 


Rows', 337 




Salsifv. 51a 


Rose Apple. 633 




'Saivadoni™ffi,504 


Rom Family, 527 




Salvia, 498 


Rosemary, 497 
Rose Mnilow. 547 




SalviQla. 381. 383 




SaWiniaceie, S83 


Rose of Jericho, BSS 




Samara, 43s 


Roses, 283. 437, 527 




SanibucuB. lOG, 518 


Roflelte. 402 




Saraydaceffi. 523 


Bowwood, 503, 533 






RoBin, 03, 413 






RoBiuariiiuB, 497 




Sand-bo3L True, 485 




09 


Saafoln, 533 




m, 14 


Sanlokcea.'. 470 


Bubes:, 629 




Santalnlea. 4^1 


RubU. 518 




SBDtalum, 470 


BubiaccK, 510 




Santa Maria Wood, 6U 


Rabialep. SIO 




Sup, (52, 114 


Bubus.-530 




SapmdaccfR. 335. MI 








Rudiroenis of Floral Organs, 436, 


Sapiodwc, 530 


431 




SapindiiB. ,103 


Bue. 1S2. S43 




Sapodilla Plum, 600 


RuoFamilj'.n4l 




Saponarla, 550 


-Rumes, 71 497 




SapoDin, 4G1 


RunotrB, 13.?.103 




Sapotacee. 506, 504 


Itjscuii, 401 




Saprolpgniacea;. 39. 50, 3.>l, 303 


RaslieB. 437 




209. 337. 330, 840 


Russia Leather, 487 




Saprotegniffi, 11 


Riut, 31G 




Sapropbvle, 53, 1^0, 178, 133. 190, 


RuU. 133. 513 




321,3.60. 270, 281, 28*1. 333 


Rutaceie, 541 




Sarcodes, 511 


Rule*. 543 




Sargasso S^a. 300 


Bye, 94, 166. 280, 2SM 


, 2!W, 455 








Sarraceniii, 1H2, 558 


Snbnl 465 




Sarrareniacpffi. 550 


Sabiaces. 535 




Baraaparilla. 459 


SncclmromyceB, IT. 39. 03. 314 


Salt, diffusion of. 175 


Saccbaromyretes. 336. 340 


Sassarras, 491, 504 


Saccliarum, 455 




Sassafras Bark. 494 


Sack Tree. 490 




Salin-Wooil, 540 



CM 
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Sfluiruruc, 483 
fiaw Pmlotetto, 4C5 
Sftzifrmga. 100. 1)13, 1»4« /fSC 

iMizifnige Fsmilj, S36 

gcmlii<iM, 516 

i^caJarifonii Tktckeiung, 28 

KaUriform VeweK Si. 107, 383 

8aile», 90, 136. 137. 155 

Semmmoo J. 503 

8ear1et Bean. 187 

Searlet Oak, 480 

Hcmttered Leave*, 1^ 

Selialeii«34 

MihomjceteM, 178, 211« 336, 338 

KdiiDiM, 535 

Sebizaea. 377 

^thitaokceat, 377 

Sehnoearpie Frultn, 436 

SebhcosporeaB, 338 

SehizosjloD, 415 

SchizTDemia, 277 

Schabe's Maceration, 35 

8ciadopjtifl, 411 

8cilla. 459 

gcirpus, 150. 318 

Hcitamineje, 471 

Sclerencliyma, 71, 89. 112, 124, 343, 

351. 3C:j. 393 
Hclerotium, 290, 294 
Hclerotium Stage, 208 
Ho()\eclUt, 2m 
Hcolop<*ndrium, 377 
Hcorpioid (>me, 429 
Sc^irploid MoDopodium,140 
Hcorpioid Syinpfxiial Dichotomy, 

140 
HccjtcU Fir, 413 
Scotch Phie, 412 
Sciuriti^ HaHhes, 35 
Hi raw Pine, 403 
Kcrophulariaceie, 500 
Hcutellum, 451 
Scytonema, 218 
Hcytoneinacejc. 218, 338 
H<*cale, 103, 455 
K<*crindary Cell. wall, 08 
Secondary Cort^^x, 4(J8 
Secondary Eiiibr^o-KacH, 402 
Secondary LeaveM, 147 
Secondary Spirals, 151 
Secondary Spores, 320 
Secondary Sporidia, 320 



Seeotidary Wood, 408 

Stxreuoa Becterroin. 138 

8eclioiiXaU«r, 133. 165 

Stactioiis of Leaf-bods, 154 

Seesndioe, 419 

Sedgo. 318, ^l 

Sedie Family. 457 

Sedtiin. 150. 536 

Seed. 167. 181, 188. 391, 404. 436^ 

437 
Segestria, 310 
SelMgiDfOhL, 111, 112. 123, 383. S8S. 

387 
Selairia^be, 131, 383,383, 387,391, 

397 
Sempenrimm, SX 
Seiieeio.514 
SeoedoDideae, 514 
Senna. 533 

SensiUTe Plant. 197, 198, 534 
Sepal, 417, 430 
Septiddal Debisceoee, 433 
Seqaoia, 81, 411.415,416 
Serrate Leaf, 147 
Senrice-Berriep, 527 
Sesamum, 499 
Sesbania. 532 
Seta. 342, 355 
Seiaria, 323 
Seville Orange, 541 
Sexual Act, 206 
Sexual Generation, 341, 361 
Sexual Organs, 206 
Shaddock, 541 
Shallot, 458 
Sheep Laurel, 510 
Shell-bark Hickorv. 482 
Shells, 34 

Shepherdia, 98. 492 
Shepherd's Purse, 554 
Shields. 331 
Shower of Lichens, 309 
Showy Lily, 460 
Sida, 547 
Sieve Cells, 28 

Sieve Tissue, 79, 106, 363, 392 
Sigillaria, 385 

Sijrillarieae, o85 ^ 

Silene, 550 
Silenea?, 318 
Silicates, 176 
Silicon, 175 
Silique, 436 
Silk Oak, 491 
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Silpfainm. 16, 71. 103. 132. IM, 

ISS. 513 
SUrer-BeU Ttm, SOS 
Silver Fir, 413 
Slnsr PopUr. ITS 
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Simarutw. 510 
Simuul>aBnrb.$M 
Sinwrubw**, 5H) 
SuDi4« Lnf, 147 
Simple PiBtil, 433 
SiNiti1t><irausI>ivisiaD,4l 
Siuj-le LVlls. fti 
Sijilionaci-iP, 339 
Slt>lK>Deie. S40 
Sirarella, 2:il 
Simrelleff, 331 
SiBTUibrium. fl-l 

Si*e of Cells, I« 

Siie of LeavM, 146 

Skiniiulm ^-13 

Skunk <:(ibbB|^,4fi3 

SIrep at Planta, 198 

Slitiiu Mould?. 6. ITO, 188. 1 

aiinwry Elm. 48S 
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Slouch (JntBs, 453 
Smart wEvd, 40T 
Smilncian. 438 
Siiiilai, 4SU. 4G0 
Suiut, 318.333 
Snake nood, 490 
Sunpdrasfou. SOO 
Sueenewood Tree, 535 
Snuw ball, 518 
8o<iivberriea, 518 
Snow drop, 4118 
Suowdmp Tree, 505 
SaowHake, 4S8 
Snow PUnt, 511 
So&p Bark. 539 
Soda Salta, 17G 
Sodium, ITS 
Uofi Bast, llfi 
SolauaceK. :i,435.600 
Solnnum, 11,102,500 
Sotida^jo, 510 

S ilitnry AxilUrj Infloreaceiico, 438 
S>lilary Spores, 319 
Solitary Tt'riuiuul ItifloreHcencu, 
439 



Solntjofis. I?4 
! S<M,npr»t-». SM 
; So,.li«*. SSi 

SolrdlB. 903 

'SoTjiiliain, 457 

Snriaporiuni. Sit 

jiorrel. 497. M3 

SoTOsiB, 43: 

fbnis ({4 — snri). SIS, 374 

Sour Quu. 519 

timirSiHVMI 

Soy. 5Sa 

»fvLais.\i BaTADPt, Ml 

Spanish (licstBOl, 47S 

Sianish N«d1«H.SlS 

S)iare*niuni. 4IB 

S|>eeraFlinridrTa, 300 

Si^rcuU. SSO 

Six'niiBcoiiluni (pi.— a), 393, MS. 

HIS 
SiH-rraatlum (lO.— n). 303, M», SIS, 

S15, S3», 3.10 
Speniiatowilds, 45. 4<I, 843, M7, 
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Splwria. 393.S04, SOS 
i^liliirrtncev, 3SD 
S|>lin>roliartprU, 313 

SpliicRioiwIiPii, 378 
S|iliivru«i>ecuidnG, 377, 378 
rsplin'ropliorol, 310 
Siilimropliorua, 801, 310 
SplwroplM, 943, W 

K|iIiiFnitli»e«, 38I.3H,1 
H|)Uat[naci'«). 352. 11,1,%. 800. 837 
^tiliasnum, Itni, 8.'i7, UXi 
fil.l.ri..ipliyllui 



S|il>rii'ipliyllum, am 

ii\<\it-r<)hU\ cell. II) 

SpirulM, 324 

Sp Id or wort, 4117 

S|<lki<, UUn, 43H 

8]iiiiaeU, 495 

Spinacia, 4U3 

Spinel, i:)a 

Splrnia. 03D 

Splrmeea. 029 

Splraln, 38 

S|)Iral Veuolt. 83, 85, 108, 3(13 

tSpirautlie*, 470 
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Spirillum. 313 
Spirobmcteria. 313 ' 
Spirocluete.SlS 

Bolrogyra. 11, 39,37,44,51,07.67, 

Bplnclinum. 350 
Spoil gi(icnr])ea!, 277 
BpomneLudi. ((>!.—»), 137, 810, 236. 
825, 306, 374. 878 
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Spore.Bac, SSO 

Kporidia. 21H), 814. 817, 830 

Sporocar,.. 270, 373, 274. 828, 327 

tJporocbnBceiE, 339 

SpornKonlumCpt.— B 1. 843, 348,891 

Bpuinaria, 210 

SpurlOHB Tissues. 65 

BpurjiH Family. 484 

Spyridli, 377 

Squamarieffi, 277 

Bquasli, 29, 523 

Squill, 439 

BtachyH, 441 

Stack liouHJ em, S39 

Btamen. 136. 107. 19D. 394. 418, 430 

Hiamlnate Flowei8,481 

BULpcHa, 503 . 

BUpllTloB. S^ 

Btapli}']ei£,535 

Bmr Apple, rM 

SlnrcU, ,■(3.78, 105,179,181,187 

Starch Cetluluse, 59. 5(i 

Star of Betbleheiu, 461 
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Blaurathcle. 310 
Stellate Cell, 19 
St«m, 135, 140. 161, 187, 205 
Stuiuonitis, 9, SIO 
StepIiaDoaiscQH, 3;U 
Steplianopyiis. 231 
Stcptianotia, S03 
Slerculiaceas, 545 
Siereum, 32S. 330 
Sterlffma (pi.— ata), 283, 399, 313. 

339 
SterocauloD, 300 
SticlB, 396, 301. 300 
8iigeocloniLim,42 
Siil^iua, 197. 419 
Stinging Nettles, 491 
Blink-Horn, 333 



StIpB.303, 157 

Stipules. 148 

Bloffwechsel. 180 

Btoma(p). Btomati), 39, M, 01, 93. 

99, 155. 170. 185. 101,312. 848. 

SM. mi. 359, 362, 3(17. 303. 4a7 
Stnmnla, Number ol. 102. 103 
StnrinHfot IteKervo Watfriftl. IRl 
SlnLtlfiralion of Cell-wait. :]3, 03 
SlrawberriPS, 62, 64. 434. 529 
Strawberry Geraniuin. 536 
Strawberry Tomato, 500 
Streniniiiir of Froti^UNii', 
Strelilitia, 472 
Striatplla, 231 
Strlation of Cell.wall, 83 
Strinula, 310 

SlringB of ProtoplaBui, 16 
Strobile, 437 
STryclinia, 183, -503 
Strycbnod. 1B3,503 
Stuartia. 548 ' . 

SiylcB. 109 
StyliillaccEB, 513 
Stvlidiiim, 512 
8i>lo«porea, 39, 203. 315 
Stjracacete. 565 ■ 
Slyrai, C05 
Sucrose, 63 
Sugar. 63. 105. 453 
Sugar Beot, 63. 49S 
Sugar Caof , 03. 03. 4*! 
Sugar. DiffuHioii of. 175 
Suear Maple. 63, 174. 533 
Sugar Pine. 412 
Suffary Mutter, 1711 
Sulpbalea, 176, 180 
Sulpliur, 173. 180 
Siilpburtltril E»E;r[ii:es. 63 

Sumach. 64, 585 
Sumatra Camphor. 547 
Summer Buds, 141 
Sundew. 526 

iflower, 159, 171, 173, 188.480. 
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S""a-rru' 

Sutiernunierary Stems, 143 
Supple Jaclts. 537 
Supporting Tissue, 89 
Suppression ot Floral Or^mi, 4; 
Suspended Ovules, 4:!3 
Susi>eiisio)i of Movements, 108 
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TBsodimii,400. 411 
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Taxus Wi 393,890.400.410 
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Tea, 182.548 


Sireet AItssudi, 534 




Teak, 4a-|. 498 


Sweel B»y. 503 




Teasel. 510 


Bweel Gum-Tree, 520 




Tecoma, 490 


Sweet Oil, SOS 




Tcciona, 499 


Sweel Potato, 143. 165. 
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Teemen. 437 
Tefa Conlexla, 66 


Sweet Sop, 501 
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Tdrulospores, 813 


Symraetrj" of Tjeaves, 
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TeniiMTature, 169, 184, 108 






Tendril. 130, 300 




T«r«lo. 534 
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TermcB. 534 
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Terminal Orowtli of Cella, 23 






SvDslissa, 309 




Terpoinoe, S31 


8yi.«ntUerou*. 433 




Tetracar|>e!Ury,488 


Syiicarpous, 433 




Tetracvcllp. 430 


Svnedra, Sfl 




Tetradynamous. 433 


Syngenesious. 433 






Sveainore. 487 




Tctrandrous, 433 


SjconuB, 437 




Telrantliera, 491, 565 


Syringa, 102, SOS 




Tetraplilg. 357 


Syatemsof Tiasues. 80 
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Tetrawpaloufl, 431 






Tetrssporwe, 330 


T*be]1aria.231 




Tetraaporea, 973 


Tabtllarie*. 231 




Te»ttt, 426, 437 


THberuiFiQotiiuua, 504 






Tabulnr Cdl, 10 




Tlialloplijla. 303. 204. 203 


Taccac.-^. M8 




Tliallopliytes, 17. 18. 37, 56. (», 


Taccad^, 408 
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Tageti^a. 514 

TaTu.™ Tree. 485 




TliallopUyles. L-lasslScUou of, 835 




Thallome. 134. 343 


Tamarack. 412 




Tliftllua,343. 4«1 


T«niflriii(t,04,633 




Tliamnocborlus, 150 


TaiuarlDdiiB. 533 




TUea. 54S 


Tamurisciue*, 549 




Tlieca, 355 . 


Taniariak.r.J9 




TlieloBcListes, 307. 300 


Tamflrix.540 




Tlielotrenia, 309 


T>.mcptuii.,3l4 




Tbeobroma, 545 


TsDbark Oak. 480 




TlieobromiDe, 540 


Tnug],ln.504 
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Tan;<Umia. 504 




Cellwall. 30 


TBiiDicAcid,04, 183 




Tliespesla, 547 


Tansy, 514 




Thickeoinft of Cell-wall, 23 


Taraxacum, 62, 513 




ThiBtles. 99. 187. 513 


Tares, 532 




TLorii Apple. 503 


'r,irt„ric Acid, 64. 183 




TUorua, 130 


'J'ar, 413 




Thrift, eOS 


Tapioca. 484 




Tbunbergla, 400 


Tailne*. 400. 410 




Thuya,409. 411 


Taxodie*, 411 




Tliyme, 497 
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TillunduK. 471 
THletia, 318. S83 
TilopterideiE. 330 
Tlmotliy, 455 

TipulsrU, 470 

TihHiiex, (», 69, 843, 858, 303, 897, 

405 
TiBMW of ADKiOBperuis, 437 
Tissue SjBteiua, 30 
Tjettek, M3 
TiuefllpCtiris, 383, 883 
Toadstools, 3D 
Tobacco, 182. 184, 003 
TodtUliee, M3 
Toddy Pt^lms, 466 
Todea. 377 

Tolvpella,333,331 ' 
Tomato, 33. 164. 500 
Torrejs, 409, 410 
TonloD, 200 
ToruB, 417 
Toucli-Me-Not, 5i3 
Towel Gourd, 533 
Traclieary TIhsiir. 81.100, 383, 899 
TraclieideB, S4, ItS, 407 
TmclijloWiim 333 
Tracliymene, 520 

TrsdHHcantia, 11, 13, 13, 61, 98, 4S7 
Tnfropogon, 513 
Trailing Arbutus, BIO 
TrsiliuK Myrtle, S04 
Trniisiiory Itigidily, 198 
Traiiaforuialiouof SUrcb, 180 
TrauBpinlion, 109, 185 
T in UB porta I ion of Food, 176 
Transverse Tenslou, 201 
Trapa. 164, 522 
Tree Ferns. 148, 873, 377, 410 
Tree Nettle, 49t 
Tree ot Heaveu, 541 
TrKniaiidrcfe. 551 
Treiuella, 3t 
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Trenielllni, 333,330, 338 
Trinddplious, 433 
TriandruuB, 433 
TrJCBrpellfljj, 433 



Triclila, 311 
TricbobaslB, 816 
Tricliogyne. 371, 386, 800 

Triclioiuanea, 37Q 

Tricliome, 03, 05, 134. 137, 161,846, 

382, 303. 437 
Trichopliore, 275 
Tricyclic, 430 
TrifoliuDi. 103, 583 
TrlijynouB, 433 
Trilocular, 433 
Trimerous, 430 
TrimorpliouB, 430 
Triiwtfllous. 433 
Trisepalous, 431 
Trlticuui. 4.^3 
Trilotna, 401 
Triu rales, 467 
Trill rideiB, 467 
Troll juB. 564 
Tropomlmu, 106, 64S 
Truffle. 285 
Trvputbeliuin, 810 
TBuga, 33, 150. 409, 411 
Tuber, 136. 181, 190, 191, 385, 280 
Tuberaces, 373, 285, 338, 839 
Tuberose, 461 
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Tulip, 93. 103. 461 
Tulipa, 461 
Tulipouania, 461 
TulipTree. 523, 563 
Tulip Wood, 537 
Tumble Weed, 406 
Tupelo, 519 
Turban Lily, 460 
Turgidity of Cells, 167 
Turkey Oak. 480 
Turk's Cap l.ilv 400 
Turmeric, 473" 
Turnerace^, 632 
Turnip, 166, 185. 554 
Turpentine, 63. 409, 413 
Turpentine Canals, 130 
Twigs, 181 
Twilling of Organs, 200 
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UluiuceEs, 488 
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Umbfil, 428 
Umbellales, 418 
UmbelUferaB, 129. 43C, 510 
Umbel lularia, 494 
Umbilicaria, 298.801, 309 
Umbilicariei, 809 
Umbrella Tree, 563 
Uncinula, 281,283 
Unicorn Plant, 499 
Unilocular. 433 
Uniparous Cyme. 429 
Unisexual Flowers, 431 
Upas Tieute. 603 
Upas Tree, 490 
Urari, 503 
Urceolaria, 298. 309 
Uredinaceae, 8;i9 
Uredine». 310, 817, 820, 837 
Uredo, 310 
Uredospore. 313 
Urocystis, 320. 823 
Uromyces, 315 
Uropyxis, 315 
Urtica, 11.61, 491 
Urticaceae, 01, 77,490 
Urticales, 488 
Usuea, 296. 301. 306, 308 
Uaneei. 308 
Ustilaffinacefe, 330 
UstilajrineiB, 317, 387 
Uatilago, 318,323 
Utricle, 436 
Utricularia, 182, 500 

Vacciniete, 508, 511 
Vaccinium. 511, 565 
Vacuoles, 5,61. 167. 189. 197 
Valerian, 516 
Valeriana, 516 
ValerianacesB. 516 
Vallisneria. 14. 186. 473 
Valsa. 294 

Valves of Diatoms, 227 
Vandeaj, 470 
Vanilla, 470 
Vascular Bundle. 106 
Vascular Cryptogams, 861 
Vascular Plants. 205 
Vascular Tissues, 119 
Vaucheria. 10, 45. 250. 254 
VaucheriacesB, 254. 269 
Vegetable Alkaloids, 64 
Vegetable Jelly, 63 
Vegetable Mucilage, 68 



Vegetative Cells, 49 

Vegetative Cone, 87 

Vegetative Point, 87 

Veil. 328 

Veins of Leaves. 145 

Venation, 145. 475 

Venice Turpentine, 413 

Ventral Suture. 433 

Venus* Fly-Trap, 526 

Veratrum. 459 

Verbascum. 150, 500 

Verbena, 98, 284, 498 

Verbenaceap. 498 

Vermiform Body, 288 

Vemonia. 516 

Vernon iacese, 516 

Veronica. 500 

Verrucaria. 806. 310 

Verrucariaceae. 310 

Verrucariei, 310 

Versatile Anthers. 433 

Vervain Family, 498 

Vessel-cells, 17 

Vessels. 66, 167 

Vetcb, 58, 59, 149. 532 

Vibrio, 213 

Viburnum, 17. 127, 518. 565 

Vicia, 14, 38. 150. 531, 532 

Victoria. 140, 558 

Victoria Lily, 558 

Vinca, 33, 102, 428. 504 

Vine. 61, 171, 174, 193, 537 

Viola, 431, 4;{6, 551 

Violaceae, 425. 551 

Violet Family, 551 

Violets, 551 

Virginia Creeper. 01. 155, 105, 193, 

538 
Virgin's Bower. 284, 564 
Viscum. 477 
Vitex, 498 

Vitis. 81, aj. 103, 150, 174, 537 
Vocbysia. 550 
Vocbysiaceae, 550 
VolvocaceaR, 339 
Volvocineae. 221 
Volvbx. 223, 243. 268. 200, 337 
Vulcanized Rubber, 485 

Waaboo, 539 
Wagen-boom. 491 
Waking of Plants. 198 
Walking-sticks. 269 
Wallflower, 654 
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Walnut, 421. 480 

Walnut Family, 480 

Wasliiugtonia, 465 

Water as Plant FocxI, 176 

Water Chestnut. 532 

Water Chinquepin, 558 

Water Cress, 554 

Water Hemlock, 520 

Water in Cell-walls. 107 

Water in Intercellular Spaces, 107 

M^'ater in Protoplasm. 106 

Water in the Plant. 160 

Water Lily. i\, 128, 558 

Water Lily Family. 557 

Watermelon, 188, 523 

Water of Organization, 83, 179 

Water Plantain, 138 ' 

W^Ater Plantain Family, 400 

Water-pores, 104 

Water Net, 333 

Water Weed, 473 

Wattles, 533 

Wax Palm, 03. 404, 406 

Wax Plant, 503 

Weeping Trees, 100 

Weeping Willow, 487 

Weigelia. 518 

West India Bircli, 540 

West India Locust, 5^3 

Weld, 553 

Welwitscliia. 413, 415 

Wheat, 56. 59, 98, 187, 316, 318, 

323, 428, 413 
White Ash. 505 
White Cedar, 411 
White Clover, ICO 
White Elm, 488 
White Hellebore, 450 
White Ipecacuanha, 551 
While Light, 193 
White Lily, 460 
r Wliite Mulberry, 490 
Wliite Mustard, 188, 554 
White Oaks, 479 
White Pepper. 483 
White Pine, 413 
White Poplar. 172 
White Spruce, 413 
Whitlavia, 503 
Whorls of Leaves, 140 
Whortleberry, 04 
Wicopy, 492 
Wild Black Cherry, 530 
Wild Cucumber, 522 



Willow, 04. 127, 143. 384,-486 
Willow Family. 486 
Windsor BeaH, 474 
Winged Seeds. 437 
Winter Buds. 141 
Winter Cherry. 500 
Wintergreen, 510 
Wistaria. 533 
Witch Hazel, 536 
Wolffia, 461 
Wood, 447 

\ Wood-cells, 17. 34, 173 
Wood Fibres. 74. 110 
Wood Nettle, 491 
Wood Sorrel. 543 
Woorara, 503 
Wormia, 563 
Wormseed. 495 
Wormwood, 514 
Wrack. 369 
Wrangelia, 377 
Wrangeliaceee. 377 



Xanthium, 515 
Xantliorrhoca, 461 
Xanthosia, 530 
Xauthoxylese, 543 
Xanthoxylum, 137, 133, 543 
Xylem, 118.201,407 
Xylographa, 310 
Xylomites, 295 
Xylopia, 561 
XyloDhylla, 485 
Xyridaceaj, 457 

Yam Family, 467 
Yeast Plant, 17. 89, 214 
Yellow Pine, 412 
Yellow Poplar, 502 
Yellow Thistle, 514 
Yew, 93, 410 
Yucca, 461 
Yuccites, 473 
Yulan Tree, 562 

Zamia, 410 ' 
Zamiostrobus. 416 
Zea, 88, 103, 113,455 
Zebra Poison. 485 
Zebra Wood. 534 
Zingiber, 472 
Zingiberaceep, 473 
Zinnia. 53, 514 
Zizyphus, 530. 565 
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